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A EUROPEAN ANT (MYRMICA LEVINODIS) INTRO- 
DUCED INTO MASSACHUSETTS 

It is surprising that very few ants have been introduced into North 
America from Europe, uotvlthstanding the great facilities for trans- 
portation between the two countries, the similarity of their elinvatic 
and physiographic conditions and the close affinities of their unt- 
faiiiias. One species only, Tetramorium cespition, has been recorded 
as of European provenience, and this, though of many years’ resi- 
dence among us, is still confined to the Atlantic States (Connecticut 
to .Maryland). I have recently come upon a second ant which must 
have heen introduced into Ala.ssaehu,setts. Early in September I found 
a laruv colony of .Vtjrmica kviaodis Xyiauder in the grass at the edge 
(if tlie Arnold Arboretum, a few st(‘p.s from the Bussey Institution, at 
Fovest Hills, Mass. The workers were attending plaiitdice {Aphis 
sp. near rumicis) on a few stalks of Chenopodium album very near 
their nest. Some (]ay.s later a second colony wms discovered at the 
i'dgu (d‘ Franklin Park, ai>out a mile from the Arboretum. Early in 
Octnlier a third colony was seen on a lawn near tlie pos(ofii(*e in 
Iiiiiuiicji Plain. Though by no means C(mimou. it is certain that this 
ant has begun to spread over the country about Forest Hills. 

M. hi'inodis was formerly regarded as one of a mimber of snb- 
spc(‘ii-s of a single eireumjMdar s[H‘cies. ,1/t/rm/Va ridu’d E. Emery^ has 
UTf'iitlv raised the siibspecie.s scahriuodis. suhAtadis, etc., to specific 
lamk. Init fias retained h vi}wdis and rugiuodis as subspecies of rubra, 
h is clear, as lie remarks, that Linne must have described one or both 
llicse foians as rubra, since he introduced into his diagnosis the 

/air Monographic clcr Fonniciden dos palaarUliscdieii Fainien- 
grhiejs. neatsch. Knt. Zeitschr., 3908. pp. 1G5-3S2. 
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words ^'pessinie nosfratum pungit/’ and it is now known that nc „ 
of the other European or North American forms of Myrmica (exc. r 
riibid^ and miitica, which form a group by themselves) has well-de\ !. 
oped stinging powers. As there are no means of telling to wliicli f 
the two forms Linne referred, and as they are connected by nuirifM-. k 
intermediate varieties, known to European mynnecologists as lec: 
dis-ntginodis, wc had best adopt Emery’s interpretation. 

A few years ago I described^ a form of hvbwdis from Woods H i,. 
Mass., as var. On comparing workers of this and of the / ri. 

nodis from Boston with workers from a number of colonies Ihsm 
various parts of Europe (Scotland, England, Norway, Sweden. Cri-- 
many, Au.stria, Switzerland and Russia), I find that the Boston sp, 
mens are indistinguisliable from the typical Old World form. Thiv 
are yellowish, with brownish head, feebly sculptured head and iho. 
rax, and with smooth and shining epinotal declivity and postp<‘iiii]i.. 
These characters will serve to distinguish levinodis from any of ,iin- 
AmerieaTi ^lyrmicas. The workers of the var. hrucsi have the lu'nil 
and thorax soinewhat more coarsely rugose, and the postpetiole. tliDULil) 
smooth, is subopaque, so that this variety is more like some of the 
European intermediates between levinodis and ruyi nodis. The mules 
<jf hrucsi; however, liave prominent, suherect hairs on the logs, like the 
males of the true levinodis. 

I believe there can be no doul)t that both the Boston and Wonib 
TTole specimens a»“e the offspring of females that were aceideui.illy 
imported from Europe. Tlie mothers of the Boston coloni(>s wtov in 
all prol)al)ility introduced into the Arnold Arboretum with Kiii'ipe;iii 
trees or shrubs, and* as the few colonies observed by Air. C. T. Ihiu's 
and nusolf at AVoods Hole occupied a very cireumscrihed h'l-iility 
adjoining Air. Fay's rose-garden, they j)ro])ably had a similai* hi.sioiy 

-Forel lots deserib(‘d two subspecies of j ubra from Noith Aiintir;; 
as and ehamplaini, and jf these lie regarded as indigriinus 

to the country, it is clear that the Massachusetts colonies of lirnimlis 
and hruesi miglit he similarly inteiqireted. The Swiss myiatio'DligisT 
states that M. aeokvinodis was inti‘(M]m*ed into Hamburg ‘AVnin NVw 
York M'ith iris roots.” Tin* worker is described as having tlii('ki‘i' aud 
shorter antennm than the typical levinodis, with more decitlmlly hciii 
.scapes, a shorter petiole, with nearly straight anterior deeliviiy and 
somewhat coarser cej>halie and thoracic seulpture. As I liavi- iiev('i‘ 
been aide to find any form of levinodis in N(‘w York statt*. ntid a-^ iln‘ 

t 

'New Ants fnnn N«*w England, l^syclie, XIII, UMK*. |>i). ns-ll, p! !V. 
^Kiirniieiden ilr.s imtnrlnstm'isrln'n Mnsmiiiis yai Hniiibnrg. MiiO: il ai^ 

<1. uaturhiKt. Mns. Hnnilj. XVI 11. 19U1. i)p. 
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• is roots in which Forel’s form were found may have reached Ilaiu- 
,arg from Japan or Siberia by way of New York, I am not eoiivinced 
;,at neolevinodis is an American insect, d/. (.‘hamplaini was taken 
y Forel himself in a meadow near Quebec. The worker of thi.s sub* 
:,ecios is described as being very similar to that of neolevinodis, but 
. liaving teeth instead of spines on the epiiiotum. The sculpture of 
le head and thorax is coarser than in the Euro])ean rugiiwdis the 
, tide and postpetiole are smooth except for a few lateral furro^vs, 
-id the antennas are as short as those of needeviiiodis or even shorter. 

Quebec has long been in direct and intimate communication with 
j.jirope, it is not at all improbable that M. chmplaini is merely a 
,-,ih(>r pronounced imported variety of levinodis. Finally. I may 
si., re that although I have brought together a very large collection of 
Alyrniicas from all parts of temperate North America. I have iieva'r 
ii.rn able to find any forms allied to levinodis except the two men- 
tioned above. I am therefore of the opinion that the true M. ruJyro, 
as recently defined by Emery, is not indigenous to Nmlh America. 

The precluding remarks liav(‘ merely a theoretical bearing, but the 
iiil induction of M. levinodis into the Fnited States may have some 
ci-ntioinic iin])ortanee. for this ant is tlu^ most disagreeable of the pale- 
aiviir dlyrmica.s. It forms much more populous colonies than scahi^n 
iioihs. sidcnnodis, .hrcvinodis and their numerous varieties, and its 
wfji'kia’s are aggre-ssive and sting sevei-ely. 

If is very fond of attending aphids and. unlike our timid native 
Mvrmieas ^vluch live in the retirement of woods, bogs, heaths and 
\wisf(‘ places generally, it prefer.s to nest in cultivated soil. Hence it 
iii;iy liecome a nnisanee in lawns and dooryards. like the firo-aut 
SnJu^opsis (jeminaia^ of the Southern States. It is. of course, im- 
jmssihle to ascertain how long the ty[)ieal levinodis and its variety 
hriKsi liave Ifeiui living in ^lassachusetts. or whether their spread will 
1 h' ciii'clo'd ])y any of our native ants. The aggressive character of 
file iiiiported forms would seem to indicate that tliey will meet with 
link (ir u(t ojfposition from t!m allied indigenous sjusdes. and as kvi- 
■"'"b.s' [lonrishes in Norway and the Alps, it will hardly find our seven* 
^viiUrrs a serious olisfacle to the growth and multiplication of its eolo- 
tavs. h may be advisable, therefore, to ke(*p tills belligerent immi- 
-r;uii under observation. 

W. M, WnEHLER. 

Biissf.y histitntiun, 

J-'iO'-.! f fills, Ihfshni, Mdss., 

October 1, 1908. 
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WASP STORING KATYKIDS IN A WELL 

By E. S. Tuckeb, Burcm of Entomology, U. S. Dept, of Agric. 

Two years in August a correspondent at Osage City, Kans, - 
sent me some specimens of a narrow-winged katydid, which wc • 
identified as Scudde.ria curvicauda De G., and in his letter he statt .[ 
that they had been drawn up in a bucket of water from a well 3() 

35 feet deep, where the insects were floating, A few days before thcs;. 
bodies were taken he had observed a large black wasp in the aei ..f 
carrying one of the same kind of katydids into the well and saw Ihi* 
wmsp drag its prey into a cranny of the rocks, about a yard l)el()w liu* 
surface of the ground. Xo definite description of the wasp was given 
further than that it was over an inch long and “slendcr-waisted." 
One or two torpid katydids wore seen lying on the very edge of r(H'ks 
in the wall near the spot where the above example had been stoivil 
away, from which position any of the bodies might easily slip and fall 
off into the water below. The number of bodies floating in the well 
had been increasing during the Aveck until tAventy or thirty Avere vis- 
ible. In the meantime some of them, probably a dozen specimens, 
l^ad been drawn up in buckets of Avater and thrown away. Gin- of 
these specimens evinced faint indications of life liy movements of its 
moiithparts. 

The question was asked if these bodies showed signs of liaviim hoeii 
stung and if eggs had been laid upon them by tlie was]), 'to pmvi^ 
that the bodies were stung, (he act of stinging must be witnessed, and 
since the specimens had beeome partly macerated, no evidence of .‘gL:s 
could be detected, though tliere nmiained no doubt, judging froiii the 
habits of rapacious Ava.sps, but that the katydids had been stmig wluii 
captured, and the wasp’s intent upon storing them would naturally hr 
for the purpose of depositing an egg in a safe place Avith each liody. 

Having concluded that the wasp had appropriated the well as lier 
rightful properly, the ef)i'respoiuh>nt wanted to knoAV if she intended 
to stock the cranni(*s of the wall with pai'alyzed katydids so that her 
progeny when hateluMl from the eggs laid Avith these stored bodies 
could be reared upon them. In such a (‘as(‘, he asked if a Imst of 
wasps Avo\ild likely hatch out soon as ])erfect insects. \ In’iet ex- 
planation of tlie life history of n)bber-wasps was given in rep'y. Ilow 
ever, as the matter stood, the bodit s of katydids which fell inln die 
\vater became decomposed and rendinvd the Avatei* object ionaldi* lor 
use on account of danger of pollution. According to the oAvmg* ssiate- 
nient, tins trouble had never hai)pened before to his knowleiho. at 
least within fifteen years, lie bad already considered the advisalal- 
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IV of cleaning out the bodies of the insects in order to keep the water 
,ure. The wasp, of course,* should be caught and killed to prevent 
arthcr introduction of bodies into the well 
My desire to obtain the specimen if possible and know definitely 
hat kind of wasp was doing the work led to further correspondence, 

, i]ich brought the information that unsuccessful attempts had been 
: ;ade to capture a specimen because the insect was exceedingly wary, 

; ithough two wasps then frequented the well. They were mentioned 
being the largest black kind of solitary digger-wasp common to 
I he country. They flew very swiftly and were seen to alight only 
wtien they entered the well. Shortly after the receipt of this com- 
nainication the correspondent visited me and pointed out in a col- 
1, vtion of insects the wasp known as Proicrosphex pennsylvanica L., 
which he positively declared was the kind that came to the well. 


notes on aspidiotus destructor (SIG.) and its 

. CHALCID PARASITE IN TAHITI. 

By R. \V. Doane. Nfnnforrt 

For many years the Transparent Cocoanut Seale. A. (Icslnicior 
Sig. has been an important enemy of the cocoanut and other palms in 
many parts of the tropics. During the last few years it has been do- 
ing imrlicnlar damage to the (Mx-oiumt tre('s in the i^ociety Islands. 
(In smm' of these islands many of the trees have been killed and others 
so I);tdl\' atfeeted that they hear no nuts. On some of the coral islands 
th(' <'oiiditions are still so had that practically no crop is gathered. 
On Tahiti and some of the more important of the f)ther islands, plan- 
taiions that a few yeai-s ago wore yielding no nuts are now in full 
i)caritig again and the tives are looking fine and thrifty. In the in- 
teivsts of (me of the planters I visited these islands last snmmev to 
study tli(‘ conditions that controlled the appearance and disappear- 
iiiin- of this pest. None of th(‘ planters has any idea of when the in- 
x'ct was ijitrodiioed there. Imt few of tlnrni. in fact, realize that it is 
im iiisect that is causing the so-called “blight" on their trees. Hut as 
It IS intw common on practically all of the !:s{)uth ^ea islamks it prob- 
«l*iy found its way the Society Islands very early, as Taliiti is a 
‘‘ciitral iKunt. from wliicli ships eome and go to all south Pacific ports. 
A ii‘w years ago it must have begun inenmsing very rapidly. I was 
b'ld that in Tahiti tlie “blight'* was so had and spread so rapidly 
from mip p) anotium that it s('emed that all the trees would be de- 
-b'o.wd. At om> time so many <d‘ the plantations were aflVided. par- 
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ticularly on the leeward side of the island, that it was even diffiei? 
to get cocoannts to drink, and of course -no copra was exported. 

The insect attacks all parts of the tree, except the roots and o] 
trunk, in all stages of its growth. The first few leaves of the youi:. 
plant are often completely covered on the underside with the seah 
causing them to turn a characteristic yellow color and usually killit, : 

- the young plant unless relief edmes. On the older trees all parts < : 
the leaves may be infested, the flower-spike is usually well covered at; 
the husk of the nut is often so completely covered that it would set h; 
impossible for another insect to And lodgement. 

On some parts of the island I found many of the trees thus covcinL 
some of the younger ones dying, the older ones having no nuts, but ,11 
most of the plantations the scale seems to be disappearing at a vi-iy 
ra[)id rate. Trees that three years ago bore no fruit are now in iiii<‘ 
foliage and bearing their full quota of nuts. Th§ planters say iluif 
this change was brought about by different weather eon dit ions, luu 
my studies there show that the primary cause of this sudden clrninr 
was the introduction and develoi>ment of the. chaloid parasite Aspnl. 
iotiphaffus cifriuus Craw (identifleation kindly confirmed by Dncini- 
IlowardC AVlietber the ]>arasite was introduced with the sealt^ hihI 
d^id not And conditions favorable for its development until tb(' sr:il(s 
were very abundant or whether it was introduced later, we cuuhl nui 
tell but it is there in immense iuim1)ers now. On some trees .‘id tn T.i 
per cent of the scales were parasitized and on many others qi-Mrii 
eally all tlie scales were dead, but I could not And indications nf 1 I 1 . 
l)arasitcs' work on all of them. As tlie parasite may sometimes cMMjn 
between the upper and lowin’ scales instead of making the eh.irat'tt r 
istic round hole in llu^ upper scale, it is not always easy to ti'll hy 
simply examining the scale whetlmr the insect has been Icilhsl in ilii,- 
parasite or not. Many of the ihmd insects under scales that shew itti 
signs of thn parasite having issued will exhibit unmistakable sIlois nt‘ 
its work when they are examim-d with the mieroseope, On a hiitlly 
infested leaf 1 have si*en as many as ten adult parasites withm a 
radiu.s of d or 4 inches walking about ov(‘r the scales, stoppiim imu 
and then on one. jircsiiinahly to deposit an egg. 

I have seen specimens of this scale timre nr less badly parasili/'d 
from Tahiti, ^lorea. Titioroa, llaiiitea, Tahaa Iluaheiuc ajid Mint 
Islaml. As the parasite is*already so well dislril>nted the only ii inin- 
m^'ndation made to the ])lantm’s was ihat they inlrmlnce it into iitio's 
where it docs not seem to he present or oemirs as yet in small mtae 
hers. I believe that, iindiT normal conditions, the pai'asit<‘ wib ' ' 
liave thi.s scale so well under eontrol that it will no longer he ii > 
ace to the tn*es. 
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VORK OF THE BUREAU OF ENTOMOLOGY AGAINST 
FOREST INSECTS 

By A. D. HoPKixs, Washinffiou, D. V, 

Historical 

I’rior to 1902 the work in the United States on insects for- 

, trees consisted of local observations by state and government eii- 
i. iiioiogists in connection ^^'ith general studies of insects in tlieir iv- 
|,.ii()ii to agricnltiire, but no one, np to that time, bad given special 
;,;[('i]tion to the investigation of the forest insects of the entire coun- 
tre and very little was then known of the principal insect enemies or 
th,' character and extent of their dej)redations. 

Under the act establishing the Entomological Coinmissidii of tla^ 
iN'partmcnt of tli^ Interior, and under subsequent acts to i\lareh U 
issl, two publications were issued, one of 275 pages on insects injuri- 
,,ns to forests and shade trees, issued as Bulletin 7 of the Department 
uf the Interior in 1861; the other, an enlarged and extended edition 
nf tie* first, entitled "‘The Fifth Report of the Entomological Uonimis- 
sinii." containing 855 pages and issued by the Department of AgvU 
cull lire in 1890 (under joint vesohition. Congressional Record. July 7, 
IsS'UU These publications comprised a compilation (d* practically all 
of tli(‘ available literature on the subject up to the date of submittal, 
ill 1SS7, but included little of practical value on the control of the 
inset-r enemies of the forest proper. 

Itj 1801 the investigation of forest insects was inaugurated as a 
s|i(rial entomologdcal feature of the work of tlie West Virginia Agri- 
(‘tiilMral Exporiinont Station, and was continued until July 1, 1902. 
Ill the meantime the Division (now Bureau 1 of Entomology employed 
the rntomologist of the West Virginia Station to eomlviet special in- 
vesiieations in California. Oregon. Washington and Idaho in the 
spring of 1890; in Waine in the spring of 1900; in New York in 1901 ; 
iiiid in the Black Hills of South Dakota in the fall of 1901 and spring 
cl; 19(12. Uj) to July U 1902. the West Virginia statuui had issued TO 
pnlirK-ations of 855 pages, with 16 ]ilates and 226 figures, and the 
Division of Entomology 2 juihlications of 99 [lages witli 22 plates and 
1(1 text tijfiire.s, based on the results of original investigations of forest 
liisecN. 

-lidy 1, 1902, the ol!i(‘e of Forest Insect riivestigations was cstalr 
lisled under the geiuu’al a])propriation for entomological investiga- 
tions. us one of the special brandies of the work of the Division of 
Unlniiioioffy objects, as set forth in the general project, were to 
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conduct original investigations in the forest and laboratory to det^v 
mine (1) the principal insect enemies of forests and forest produd- 
(2) the character and extent of the problems which, on account of H 
losses involved, demand special attention; and (3) the more importai ■ 
facts in the life and habits of the destructive insects, local forest ma,'; 
agement, lumbering operations, beneficial insects and other natural n 
fiuences upon which to base conclusions and recommendations relati)! ■ 
to practical methods of preventing losses. 

Up to the present time investigations have been conducted in aH 
of the principal forest regions of the country. The subjects whi.-]> 
have received special attention are indicated by the titles of the fi.i- 
lowiiig projects : 

1. Insects of the Black Hills Forest. 

2. Insects of tlie Southern Forests. 

2a. Kelatiori of Sulphur Dioxid in Smoke to Injuries by Insects to 
Forest Trees, 

3. Insects of the l\Iiddle and Eastern Forests. 

4r. Insects of the Xorthwestern and Pacific Coast Forests. 

5. Insects of the Southwestern Forests. 

6. Insects of the Northern Section of the Rocky ^tountain Forests. 

7. Explorations and General Study of Forest Insects in the V. S. 

8. Forest Reproduction Insects. 

9. Relation of Environment to Injury to Forest Trees hy Tnsi'ets. 

10. Interrelation of Insects and Forest Fires in the Destrueliou of 
Forests. 

11. Insect Injuries to Forest Products. 

12. Bark Weevils of the Genus Pissodes of North America. 

13. Hickory Insects. 

14. A.sh insects. 

15. The Scolytid Bark and Timber Beetles of North America. 

16. Tlie Buprestid, or Flat-lleaded, Bark-and-Wood-Borers of the 
United States. 

IT. The Cerambycid, or Round-Headed, Wood-Borers of tlu' riiitrd 
States. 

18. Beneficial Forest Insects. 

19. Black Locust Insects. 

20. Trap Tree Experiments of Biltmore Estate, N, G. 

21. Investigations of Damage by Wood-Boring Insects to Deadciud 
aud Felled Cyprus Timber in the Southern United States. 

22. Breeding Insect -Resisting Black Locust. 

23. La fall SawHy in Northern ^lichigan. 

24. lh‘lalif)n of Storm-Felled Timber in Mi.ssi.ssippi to ])<‘pi‘''la- 
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ions by Barkbeetles, and General Study of the Forest Insect Fauna 
Western Texas and Southern New ^^lexico. 

25. Investigations in the National Forests. 

26. Inspections and Estimates of In.sect-Killed Timber in the 
\.ational Forests of Colorado. 

27. Injuries by Bark- and Wood-Boring Insects to Trees Defoliated 
the Gypsy Moth and Browntail IMoth. 

28. Diseases of the Larch Sawfly. 

29. The Fauna and Flora of a Larch Swamp at Cranesville, W. Va. 
;10. Breeding Insect-Besistant Forest Trees. 

;n. Practical Application of Results of Forest Insect Investigations 
- -Kore.st Insect Control as Applied to Private Interests. 

;]2. Insect Control of the National Forests— Cooperative project 
Bureau of. Entomology and Forest Service. 

28. Systematic and Economic Invest igation.s of the Bark Liee of the 
(u-iiiis Chermes. 

Wnrk on a number of these projects has been completed, and full 
reports and recommendations publi.shed, as well as expert iiiforma- 
liou and advice given out in correspoudence. Encouraging progress 
is being made on the remainder, some of which it will take mai^^ 
ve;ir,s to complete. 

jftesults 

Satisfactory progress has been made towards the attainment of 
soitie of the fundamental objects of the investigations, one of which 
has been the laying of a .substantial foundation for forest entomologx^ 
in this country, on which future progress can be made along the lines 
of acquiring, disseminating, and applying information of immediate 
pi'iK'tical value in the protection of our forest resources. The prin- 
cipal results of the past six years' ^vork which have contributed to 
tins (Mid may be summarized a.s follows: 

Acquired New Information 

1 1 ' The principal insect enemies of the forest and forest products 
of North America, and the general character and extent of their 
<l(‘]H-(‘(lations have been determined; 

lividence has been accumulated which indicates quite clearly 
thiif insects are now causing a greater average annual loss of matured 
tinilxM' and forest products in the United State.s than (hat I'esultyig 
t‘> I III' same class of resouree.s from forest tires. It has been deter- 
iiiiiK'd tliat many extensive denuded areas of the Rocky Mountain 
i'cci(fh. supposed to have been caused by lire, were primarily due to 
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widespread depredations by insects on the living timber previous 
the fire. In fact, the results of the investigations have clearly shov 
that in the future successful management of American forests ti 
insect problem must rank with the fire problem, as well as with mai 
other problems wliich heretofore have received far greater attenti- 
by expert foresters and the public. 

(3) ^lany of the problems which, on account of the losses invulvi 
demand special investigation, have been located, and much inform, 
tion of practical value relating to them has been acquired, 

(4) The more important facts in the life history, habits, and \)vu 
tical methods of control^ relating to some of the more destructive u,. 
sects have been determined. 

(5) It has been demonstrated that some of the most destnu-iiw 
enemies of American forests can be controlled with little or no cm 
over that involved in ordinary forest management and bnsiticss 
methods if the expert information now available is properly utilizfd. 

(6) A mass of original data has been collected relating to foivsi 
insects in general, including not only those which are destmctivi- n; 
injurious, but tliose which are beneficial or neutral in their ivlalimi 
to the forest, and represented by a collection of more than a millmt) 
specimens of insects and their work. 

(7) The accumulated evidence clearly indicates that the insct-i 
damage to forest growth and manufactured commercial and utili/id 
forest products of the United States represents losses aggregatiiiL’ 
more than $100,000,000 annually. 

(8) As a direct result of the investigation of forest insects m);. 
ducted by this Bureau) during the past six yi'ars. at a cost o!‘ 
than $53,000, there has be(*n accnmnlat^al a reserve fund of iiihinini- 
tion now available through p/ublications, correspniidcnce, ami tirM 
demonstrations. whi('h. if properly utilized for practical api)liratl(iii. 
will evidently prevent a large per cent of the annual losses at a wry 
.small cost. 

Practical Application 

The increasing inti'rcst in 1lic subject of preventing losses froin 
depredations by forest insects manifested by owners of fon-Ms 
and farmers' wood lots, and by manufacturers and eonsnincrs i>f 
forest products throughout the cfnintry. also by the Fofi‘s1 Srrvi'*' 
in its efforts towards the control of extensive depredations in liif 
Xvtional Forests, indicates that there is a quite gi'ueral prariical 
application of sonic of the disseniinattMl informal ion and that tin !' i'' 
an increasing tendemw to ndy on ex[H*rt advici* as a guide to scviiwil! 
the best rosnlts. 
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gome of the results 'of the practical application of information 
,>se(;l on entomological investigations ^vliic}l have been reported or 
•served may be mentioned as follo^v■s: 

The control of the eastern spruce beetle in iiortlioastern ilaine and 
. saving of $100,000 to one firm ; the complete control of the hickory 
l a-U beetle on Belle Isle Park, Detroit, Michigan, where the total 
stniclion of one of the attractive and valuable features of the 
j -iaud \cas threatened. 

The complete control of an alarming outbreak of tin* fila(‘k Hills 
li, otle in the vicinity of Colorado Springs and Palmer Lake. Colorado, 
;,i!(i the adjoining National Forests, thus pj*oteetiiig the pine timl)er, 
wiiieh is one of the valuable and attractive features of the region, 
ivjorsenting a cash value of several million dollars. 

The complete control of th(^ same ins('e,t, which threatening the 
( 1 ,‘stniction of the pine timber on an extensive estat<^ in the vicinity 
uf Carland, Colorado, which would have resulted in a loss of timber 
jitiil reduced value to the state of pei'haps more than a million dollars. 

(liir recoinnieiidations for the control of powder ])ost insects havi* 
I'ccn adopted by many of the leading inanufaetiii'ers of s(‘asomd 
[ificdwood products and hy dealers and eonsumin's of the same, and 
it is evident that it has resulted in the savlim of many millions of 
dollars' worth of pi'operty. 

The real value, however, of these exam])l( s of siin'essftd control is 
far greater than that ri*pr(‘sented by the ainount of property pro* 
tectt'd. since they have served to demonstrate: 

Tliat some of the most destructive and dangejmus eiiejuie.s of the east- 
ern and W(‘stern forests can be eujitrolled at slight oi’ no exponse wheii' 
f‘vei' I he infested timber can be ulilized within a given period aftiT it 
is a 1 lacked : 

Thai manufacturing and busiiu'ss metlnuis can be so adjusted that 
without additional t‘X[)enso a very large per eeiit. and in many eases 
all. of the great losses from powder post injury ean be avoided: 

Thai hv the adoption of improved methods of forest management 
and tIk' proper adjnslnieiit of certain details in sueli management to 
iiK'ei till' reipiirements for prevention of iiiseet de]>i’edatioiis, a large 
[irrct'iij the losses may be avoided \viliiout additional expense: 

That, as a rule, it is useless and innh'sirablc (o attempt the exterinin- 
hidii of an insect enemy of the Lu'esl. It is only necessary to rediu^e 
iotd uvakim its forees so that it cannot continue an aggressive invasion 
kill Miiist oeeupy a (h'fensi\’e piisilion against its own eiumiies and 
ht'i'diiii' dependent upon favorable conditions resulting from the 
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negligence and mismanagement of the owners of the forests and ti 
manufacturers of forest products; 

The absolute necessity of expert entomological advice as a guide 
doing the proper thing at the proper time and at the least expc]- 
to secure the best results. 


CYANIDE AS AN INSECTICIDE 

By R. S. WoGiA'M, U. 8. Bureau of Entomology, and 
William Wood, Loh Augeks Hortk-ulturul Commission 

Cyanide of potassium has been used for many years as one of t!ie 
ingredient chemicals for obtaining hydrocyanic acid gas, the most 
powerful and successful of gaseous insecticides. The writers arc not 
aware of cyanide of potassium having been previously suggested in 
literature as an insecticide in itself. From experimentation we bine 
found it most efficient in the destruction of a common form of red ant. 

In the rear yard of the California Citrus Substation, of the United 
States Bureau of Entomology, at Whittier, is a spot of bard-packed 
bare ground about 20 by 30 feet. This ground contained severril 
scores of exit burrows of a common red ant. During the cooler pnrt 
(^f the day ants were so numerous on this spot that it was impos- 
sible for a person to walk here without stepping on as many ns fifty 
at every move. The insect became such a nuisance tliat steps were 
taken for its control. Carbon bisulphide Avas first tried, but th(' ex- 
pense of the material made it jirohibitive for so many burrows. Later 
a spray of cyanide of potassium, one half of an ounce to a gallon of 
water Avas used on part ^>f this ground and resulted in destroying 
almost all ants rminiiig about on the part sprayed. This solnlmn. 
although successful, acted so sIoavIv that it Avas decoded to double its 
strength. The next evening Avhen the ground Avas seemingly alive 
with ants the entire sj)ol was thoroughly sprayed with a solution of 
one ounce to the gallon of Avater. This not only very quickly de- 
stroyed all ants on the ground, but also such as emerged from the 
burrows several minutes after Avard were oA^ercome by the fumes wltieh 
Avere given off front the damp ground. The following day less lliaii 
a quarter as many ants were moving over the ground as ]Vrevi()iis]y. 
The (h^ad ants had Iteen collected into heaps at different places liy 
those Avhich remained alive. 

Xo farther efforts to extenninatt' Avere made for two wi'cks. at ihi‘ 
end of wliieh tin* ants had Itecome almost as numerous as (‘ver. I L‘ii 
a [tit large enougli to hold a <piart of solution was hollowed oul at ihc 
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Jt of each burrow and filled with the poison. The whole ground 
. :is gone over in this manner. An examination was made the next 
and resulted in finding less than twenty-five iive ants on all the 
, a)und treated. In and around some of the pits were lieaps of dead 
. its which apparently had been carried out by such members of the 
, leiiy as escaped destruction. A second treatment of these colonies 
,; ,ually reached what still remained alive. Where no dead ants had 
1), v'U brought out, probably the entire colony was destroyed. One 
OL these burrows was opened up with the result of finding pockets 
filled with dead ants as much as one and one half feet below the sur- 
face. A few days after using this insecticide the pits were refilled 
niul the ground leveled, Ten days later an examination showed about 
;i dozen fresh burrows of apparently very weak colonies. A second 
viird was treated after the same manner with almost complete eradi- 
cal ion. 

Our success with this cyanide solution in almost freeing ground of 
aiifs by the use of one, or a partial second, application leads ns to 
believe that under favorable conditions ants (at lea.st some species) 
can be entirely eradicated from a piece of ground by re})eated appli- 
calions. The poisonous gas from this solution must penetrate deep 
into the ground. A strong odor of the gas was evident in a burrow 
oju'iied up two days after the solution was applied. It is entirely 
jmssilile that this solution will prove of some value against the grouiMl 
ciilmiies of the Argentine ant. 

The success obtained against tlie grtmnd form of ants suggested that 
1li(‘ insecticide might be put to some use against various ground forms 
of insects as woolly-aphis, thrips. etc. To determine this point it Avas 
first nee('s.sary to learn if the solution ivas injurious to plant life. 
Two gallons wovq poured around the base of a large orange tree; 
Jerusalmn cherry ))u.slies and nursery trc!.'s (^f the orange and peach 
were treated with from one to two quarts of the solution. The orange 
tree was .severely injured, some of the nursery stock Avas killed while 
th(‘ .Icrusalem cherry bushe.s were injured more or loss, Tliis result 
Avould appear to demonstrate that the solnlimi is injurious to plant 
life, which fact would place a limit upon its usage. The cost of the 
soliilion is from lij to 2 cents pi'r galhm. 


The use of potassium in poAvdeiY<l form fiU’ the destruction of ants 
Avas rt'cfjinmended in 1004 by Prof. 11. A. (fossard in Ihilletiii Hi 
yWhln Agricultural Kxi)erinient Station, pages The trial 

Afi this sul)stance against white ant.s is suggested in 1005 l\v the same 
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writer in the Florida Bulletin 79, page 313. Professor Gossard u , 
mentions this method of destroying ants in the third issue of i . 
Joi.'RNAL, June. 1908. page 190. A solution possesses certain adv; 
tagos over a dry powder. There is no danger for example of chiek, ^ 
picking up the particles if the former is employed. It is evi<li i 
that this insecticide can be used to some extent at least agai: | 
subterranean insects. More experiments are necessary to detei-nr 
the limitations of this powerful insecticide along this line. 

E. P, Fki 

THE ECONOMIC ENTOMOLOGIST IN BUSINESS 

Py H, L.«Fbost, Arlinoton, Mass. 

Each year as transportation facilities improve and natural prudnris 
from all ])arts of the globe are assembled in one place, the pivt)- 
lems of the economic entomologist are increased. AVith the cliaiieis 
of habitat of tbe various species of plant growth comes the luilia]. 
aneing of Nature's control of both injurious and beneficial insr<is 
Thus, the entomob^gist of today cannot be simply the man of scietifilic 
knowledge, but must debase his profession by combining bis s^-it nci- 
'cith practical business in order to fill his position to the best advan- 
tage. AVill he gain or lose by this change? Ilis remuneration wil! hr 
increased to a ureator or less exteiil according to his business al)iliiy. 
but bis gloi'v of achieving honors by seientific research will b<‘ li-s>- 
cikhI l)ecau.si‘ of his lack of time to carry on both ])ranches of the wurk, 
It is the purp<^s(‘ of this article to show in brii'f t]u‘ grtait nrctl n| 
commercial economic cnbnnologisLS. The profession is in its infamy 
and might b(' compared to the day of the nuMlieal prof(‘ssinii ^vb<‘Il tiii- 
patient was bled for cvm'v diseasi. Injurious insects have incrras(il 
faster than remedies or nainral cncmi(‘s. and this is the problem ic 
l)e ((vereonn^ l)y our s(d(Jitific and traiiUMl uwu. The value of all kinds 
of trers wliii'h suffer niest from insect deprcalatitms lias (b'vehiped a 
hundred fold in tbe last deeadc. Owners (‘verywbere an* calling in 
vain for }n‘lp to save tree s wliieh liave reepiinMl yeai-s to inatiuv. 

Fortunately, Wf* have* had a gf‘m*ration of seientific men. pe'crs 1" 
none, who liave* elevote'd tlodr lives to the study of inse’cts. They haw 
given and an* giving us information, which is both conyileU' ami 
accurate, bhir faiiun* is our inability to make use of this res(*ai'eli h.' 
securing and apfilying practical remedies. This is tbe tield vdil'li 
offers unlimited op [>ort unities to the* ]in'seiit generation, 

A prop«*r ])re!iminary training will In* found of great seiNi'''. hut 
should be very lu'oad in «ji’der to nuikf* a snee'ess of this work. l oii 
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ifh this preparation one is, in reality, (h^peiident to a great degree 
,,on the specialists who are devoting their lives to the scientific study 
;• insects. The average land owner is not equipped by eith(*r training 
experience for carrying out the ideas of the economic entomologist, 
r requires a specialist who can accomplish the desired end. Unless 
: jarious insects are chocked our fruit trees, many of oiir ornamental 
[ and, in Ne^v England, our forest trees, will be largely destroyed. 

Vic scientist, chemi.st, and trained ^vorkman, must all combine forces 
j; the loss to agricultural interests is to be reduced. 

Vo one should undertake a business of this description without siij)- 
|,i iiienting his entomologicjd training with a knowledge of some 
•iiViliated subject, such as Horticulture, Forestry, or Tree-surgery. 

]l s work of fighting insects, as a rule, covers only a short s(‘a.son. and 
iiiiKt necessarily be carried on with the least possibk^ delay. In the 
unfavorable wt^ather conditions may deprive him of all his 
|ii-n(ils. On the other hand, very favorable conditions will giv(‘ him 
iiinsT remunerative returns. Thus, he should make om* of the al)ov('- 
nii'titioncd branches the ))asis of his business, using his entomoh>,gy 
his speculative step toward the success of his enterprise. 

\s an illustration : A man oivns a valuable orchard which is being 
qt-qiiJi’d by the canker wmrm. He calls in a contractor, who recoi-*- 
jin'iids spraying with an arsenical poison. The stvjson is so wet while 
rhr itis(‘ct is fecaling that it is impossible to do any simaying, and, 
rMitsrquently, the job is lost. If the contractor is equipixal for Inuli- 
nil lira! work, he can benefit tin’ orehard in other ways, oven thong]\ 

\]v was unable to check the ravages of the insect, (le will seciiro 
ituiiirdiab' re.sults by [inining, fertilizing, and improving the general 
licahh of the trees, thus making them l)e{t(‘r al)le to resist inseei 

alt arks. 

Tills is o!ie instance whm'c lie has Inst nearly his entire spraying 
v-asoii. which happens about once in siwen nr eight years. Tlie 
sireiie-est argument against his dei»ending on entomnlngieal work 
aluiie is the io'eniisity of his liaviag skilled mem In lighting inserts, 
a vrrv high standard of trained laborers is napiired m obtain tlie 
hi'si iTsiilts. It is impossibb’ to hold sui'b men ^vitlnait gi\ing tlieiu 
sU'iidy emphtymenl. To do this, work must be sieunal wbieli can 
In- lirhl over, without injury to tlie tree, to be eairried on at the eon- 
vctiii'iKs* *d’ tlu'se wiukiueii. Tre('-surg(‘ry or adiliate<l braiudies make 
this jii.ati po,ssil)le. 

I'll'- hnsine.ss of earing for trei‘s has made a tremendous a\l\au?e- 
iii-‘Mt ill tlu' last ten years, but we still liave many probhmis to solve. 
'Hi'' kad progn-s.s has Inmn made in handling the various insects, as 



352 JOURNAL OF ECONOMIC ENTOMOLOGi! [Vol i 

there are still many pests which cannot even he suppressed. Che; . 
icals used for spraying purposes very often act differently un(i ■ 
different climatic conditions. Whether this is due to chemi. ] 
changes in the poisons or to varying pathological conditions seems , 
be unknown. For example, tests have been made of nearly evt v 
brand of arsenate of lead (supposed to be a perfectly safe poison) a;; [ 
in each ease, under certain conditions, burning of the foliage 1 
lesulted. If our most perfected remedy cannot be depended n]> n 
under all conditions, even when applied by trained men, the gr ' it 
necessity of advancement is readily apparent. This can be assure (i 
only by tlie entrance into business of economic entomologists. 


MUST THE CALYX CUP BE FILLED f 

By M. V. Slixgeri.am), Cora ell I'niiersiti/ 

3Iore than a decade has elapsed since I studied the codling-nmnL 
and monographed the then existing knowledge of the insect in ]hilh‘- 
tin 142 of the Cornell Agricultural Experiment Station. Since thru 
^have clo.sely followed the excellent work done, Loth in the East and 
the far West, by which much new information has been gleaiUMl r*-- 
garding the life-history and methods of controlling tliis pest, lb it I 
was hardly prepared for the accusations that Eastern entoiuolr.uists 
were lax and not up to date in their advice to their constiliienis. ;is 
set forth in the article entitled '‘Filling the Calyx Cup,’' in the Jiiiifr 
1908, number of this JouaxAi.. 

Fortunately I had been making some photographs of the calyx nuls 
of developing apples for roy rdass work when the above artiele aji- 
peared. The pictures at A. A, A. A. H anil C mi the platt* well il- 
lustrate the outer and iinuu' ealyx cavities, whidi are separated l)y du- 
ring of stamens, with the large flesliy pistil (‘Xt(*nding up throiiL'h tile 
center. The bn.ses of these stanuuis sot vinw elos^ly togt-lher aiul 
eoim^ up close around the pistil. 1 was also surprised to fitui that 
even after their tips had withered and the ealyx lobes had idnsed in. 
the stamens remaimal Fn^sh and phinip at the base, and nroiuu! the 
pistil, and tliiis still formed a partition or wall bidwiHUi tin* two eavi- 
ties, as shown at C. In fa<‘t so tight a i)arri(‘r did tlu‘ stantais I'enii 
between the two cavities that I became a ‘Nloubting Tliouias*’ as iv- 
grfrds the as.sertif)]is of some ent<miologists that it was absolutely mres- 
sary to drench a tree with a s[>ray sunicicntly foi’ceful to drive die 

'Contribution from the Entonu)iogieiil Laboratory of Cornell University. 
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, ,ison into the lower calyx cavity in order to obtain satisfactory re- 
, ;]ts against the codling-nioth. 

After reading the assertive and accusing article above jnen tinned, 

(, June 27, I went to' Nature for the facts as regards the feeding 
]; hits of the young eodling-niotli larvie. Do they feed any in the 
n. per calyx cavity after squeezing through between the closed calyx 
, os? Or do they go on down through the closely set row of stamens 
ij; 0 the lower calyx cavity for their first meals? The answer to 
tli^ sc questions would determine if it was necessary to drive the poison 
^pray into the lower calyx cavity. 

i found that in every case where the young larva had entered tli (3 
.(pjqc at the calyx end it had stopped to feed in the outer calyx cav- 
il Furthermore, the larva had fed in tlie outer cavity for several 
or through the first larval stage. The only ones I found go- 
iiiv farther into the apples had a head diameter of about M mm., 
whv'h corresponds almost exactly to Simpson’s recorded diameter for 
tlic head of eodling-moth larvae in the s('e()nd stage. At D on the 
plate is shown such a larva in the second stage that, \vas just going into 
the lower calyx cavity. It had fed quite extensively around in the 
upper cavity, partly on the fleshy stamens, and a few pellets of its ex- 
civiiient had dropped into the lower cavity. I was unahle to obtaiii 
laiy evidence tliat the larva? worked their way into the lower calyx 
without first taking .several meals in the outer cavity. Several 
ndu-r Kastern entomologists with whom I have discussed the.se facts 
liavi^ made similar observations. The young eodling-moth larwu may 
jiav-> (1 life rent feeding habits in recently-set apples in the far "West, 
Init Urns far I have not seen any didinite facts or pictures to prove 
tliaf tliey do not first stop to food in the outer calyx cavity when they 
ciitcr young apples at tins point, 

IP'iaarkable results have lu'cn recorded from nioroiigh, drenching, 
fiirecful arsenate of Irunl sprays in the West, perhaps better results 
than Kasiern frnit-grow(u\s usually get. but is it not due more to the 
ih'i'niiriuicss and' method of application than to tbe 200 pounds of 
jmssurv whi('h is supposed tv) Im' necessary to drive the spray into the 
culvx cavity'? All entomologists and many progressive frnit- 
cmnv«‘i‘s now \inders(aiul the great importance and neees.sity of tbe 
fTplieal i(ty of a poison spray for the eodliiig-motli soon after the 
petals fallen and before the ealyx lobes close np. But there still 
nuiiaiti many apple growers who do not spray tliori»ugbly enongh Oi’ 
<li!'<tt (Itu sjiray properly into the ealyx cups, and it is not because of 
tli'‘ laxiiy or proper advice* of enteuuologists. Snell is human nature. 
l'inal!\. from recent codling-moth literature and from the facts I 
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have been able to glean from Nature (as illustrated in the figures ^ 
the plate), I am not yet convinced that it is wise to assert that a fri: 
grower must drench his trees with arsenate of lead only and that i . ,. 
spray must be applied with a force necessary to drive it into the low r 
calyx cavity of young apples. The evidence submitted in Bullei ji 
131 of the Colorado Experiment Station to show that fruit trees ; v 
being poisoned and killed by excessive use of poison sprays should 
seriously considered by both entomologists and fruit-growers in ali,;. 
line regions. Under similar conditions cannot just as satisfactory .v. 
suits be obtained against the codling-moth with either Paris Green nr 
arsenate of lead applied as a fine spray in moderate quantities evrjilv 
over the trees, at about 100 pounds pressure, if the spray is propwiiv 
directed downward into the open outer calyx cavities of the rectmilv- 
set apples ? I have not yet seen sufficient evidence to warrant ento- 
mologists in answering this question in the negative. 


THE ARMY WORM AT DURHAM, NORTH CAROLINA 

'3y Z. P. Metcwlf, Assistant Entomologist, State Department of Agri(ruliur^. 

Raleigh, X, C. 

The occurrence of the Army Worm {lleUopliila unipunctti] in de- 
structive numbers at Durham, in the east central part of tills stiiti*. 
on August 9, 1908, presented three interesting points : 

(1) The occurrence of this species so far south and so far I'asi in 
the state; (2) its occurrence so late in the season; and (3) tlir jn'r 
cent of worms para.siti/ed. 

Our office records covering the last eight years show that this in- 
sect does not occur in destructive numbers very far east of the iiieun- 
tains. It was reported as being injurious in May, 1907, from llie ex- 
treme southwestern portion of the state. 

Although the Army Worm has lieeii reported as being destruetivt’ 
as late as the last of September, it rarely occurs in injurious numhrrs 
after the last of July. 

As is usual during such f)uti)teaks, large numbers of Taehitm liirs 
{Winfhemia quadnpustulafu) were to be found in the tbthls laying' 
eggs on the worms. With the intention of making a more raivtiil 
jjtudy of these parasites 491 larva* were brought back and plac'd if 
cages. The following data gleaned from Un* records of tbwsr ranvs 
are presented as being of some interest. Of the 401 larva*. Od wciv 
infested with the eggs of the dipterous parasite, Winthemia //lon/npiw- 
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,ma, leaving only 49 larvie, or 10 jier cent of the whole number, 
iiinfested; yet 61 larvae were able to pupate. From these 61 pupa^ 
owever, only 7 adult moths emerged, showing a total mortality among 
:ae Army Worm from larva to adult of 98.6 per cent. And since 90 
; .>r cent of the larvae were infested with the eggs of this parasite, it 
v (mld seem to indicate that, in this case at least, the parasitic hv was 
rceidedly the most important factor in causing the high mortality of 
tiu* Army Worm. In a few eases it was found that where only a 
snigie parasitic egg was attached to a larva, that the host was able to 
(vKuplete its transformations. 

The greatest number of parasitic eggs observed on a single larva 
wa.s 12, with an average of 2 for the entire number (442) infested. 
Tlie 442 infested larvffi yielded 709 parasitic puparia. or an average 
of jiearly two for each infested larva. The 709 puparia yielded 556 
adult parasites. The greatest number of adult dies from a single 
Army Worm was four. These figures sliow that the mortality with 
tlie parasitic fly from egg to puparium was 52 per cent, and from 
I'mpariamdo adult 22 per cent, making a total mortality from egg to 
adult of 73 per cent. 

Tins shows that the tendency would be for the fly to continuallv 
gain in relative numbers, owing to the lighter mortality, and easily 
accounts for the complete subjugation of the Army Worm in normal 
years by this one natural enemy, Xo other parasites were found in 
die course of these experiments. 


NOTES ON THE HEN FLEA (XESTOPSYLLA GALLIN- 
ACEA) 

By Gu:nn \V. Hkkkkk 

During the summer of 1907 the ground beneath one of the dwelling 
liMUses ou the campus of the Mississippi Agricultural College be- 
came infested with fleas to such an extent that the oeeupants were 
greatly annoyed by tliese pests, On examination I found that two 
specif's wero present beneath the house, namely, the hen flea and the 
'leg tloa. The house, of course, stood on brick tullars some distance 
above tlic‘gronn(l. and thus gave opportunity for hens to go under, 
whcfi' they wiudd lay eggs and n^ar ehiekens. Dogs and eats also iiad 
five ac(‘ess to the spaee beneath the lumst‘. To seenre relief the spai!e 
’aider itic house was treated with a thorough dusting of slacked Ume 
<'aid net (ling more was heard from the oeeupants until the .summer of 
kills, wlicii the fleas again beeame tr<mb]esome, 
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On investigation a hen was found sitting beneath the house and si 
and her nest Avere literally alive with the hen flea, Xestopsylh (/r. . 
linacea. 

I do not mean to say positively that this flea was annoying the i> 
cupanta of the house, for no specimen of this particular species a\: ^ 
ever found by me in the rooms. In fact, I was unable to get hold - f 
any of the specimens in the house that ay ere actually causing ilr 
trouble. 

The fleas on the hen Avere confined to the face, ear lobes and Avatll. s. 
These parts of the foAvl Avero almost black Avith them. By actual count 
there Avere 164 on the right Avattle, 65 on the right ear lobe, and iiv 
estimate, 200 or more on the right side of the face. The pests sto;.,] 
at right angles to the surface, Avith their heads embedded in the skm, 
ijor Avere they at all easy to remove. They could not be brushed diT 
nor scraped off Avith a knife Avithout hurting the hen. I removed 
some Avith tAvcczers, but even Avith these instruments they came nil’ 
with difficulty. 

We placed the foAvl in a largo box containing some saAvdust lon! 
kept her there several days, during Avhich time she managed to fn.v 
herself from a good many by scratching her head Avith her toes, and I 
sHispeet som(‘ of the older. eTigorged females dropped off to d(']wi>it 
eggs. 

I dissected some of the engorged females and found they conliiitti'd 
apparently, well deAeloped eggs. In one I found three wliiti' o\iil- 
shaped eggs. In another I found five. On June 22 I place<l t\vn i n- 
gorged fleas in eaeh of three vials. On the morning of June 2‘! 

1 found five eggs in vial a, fivi' eggs in vial h, and three eggs in vi:i] (. 
The eggs Avere Avhitc, oval and considerably longer than broad. I’litv 
measured fmm .85 to A mm. in length It appeared so easy to obtain 
the eggs that I thought a more extended observation might bt^ wcrih 
Avhile. 

Accordingly, on the morning of June 28 I placed one lan:<-. ap- 
parently engorgvd female fioa in each of fifteen vials, to asrt'i'taiii 
their eggJaying capacities, 'fo my surprise and gratiricalion. cgvs 
were (dtaimnl in every ease but om* and in most cases the hii'vii' 
hatched readily, as shoAvn by tiie following table l 
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OvTPOsiTioN Record of Hen Flea. 


June 23. 

June 24, 

June 25. 

June 26. 

Fleas placed in vials. 

No, eggs. 

No. eggs 

No. larvae hatched. 

ial a 

2 

2 

2 

,ialb 

2 

2 

1 

\ i-il 

1 

1 

0 

Vial 

3 

S 

3 

Vial e 

4 

4 

(1 



7 

7 

; ' ' s' 

Vial g 

i ^ 

; 3 

0 

Vial li. 

I"' 1 

1 

1 

Viali 

4 

4 

1 

Vial j 

4 

4 

2 

Vial k 1 

5 

''i 

"' 3 ' 

Vial 1. 

4 

4 

1 

Viai 

2 

2 

0 

Vial u 

1 


0 

Vial I) 

3 

3 

2 


it will be seen from the foregoing tnble that the fleas laid all of 
[heir eggs on the day following their placement in the vials and that 
tlie larvae hatched within forty-eight hours after the eggs were de- 
posited. At 9.30 a. ni. on June 36 I found most of the larvic just 
wriggling out of the egg shells. vSome had not yet gotten clear of the 
shells. 

The larvjc were white, very active and from 1.5 mm. to 1.8 mm. 
iu length. They were nearly of the same diameter thronghont. with 
the thorax slightly larger. 

1 placed lliein in separate vials along with sawdn.st. feathers and 
filtli. but, owing, very likely, to unfavorable conditions of moi.slure 
and temperature, none of them deveh^xul. 

Professor Osborn in Hnlletin 5, n. s.. of the V. S. Hureau of Phito- 
taoldgy, p, 145^ quotes the ob.servati<ms of Judge Johnson on the life- 
history nnd habits of tliis flea. Judge Jtdiiison says regarding them 
tiuil '‘the females luiry thein.selves in the skin of their victims. Yi'ow 
Iho first they Iiold on with .sneh tena<dty tliat no ordinary hnishjiig 
'vill I'rKinvo them. It seems to bo at Ibis stage in their oxistcaiee that 
nnptvgjijition lakes place. The males now are often seen in copula 
^'ith ilicin and so remain ai>pa]vntly for days, or until the tumefac- 
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tion of the skin excited by the embedded female closes around her n. 
as to shove them off. Here ends about all actually known of their his 
tory.’’ From my observations this account is very probably accurat- 
except the latter part. I found the males present on the head of 11; 
fowl, but did not actually observe them in copulation with the femalc - 
althougli fecundation must have taken place under these condition'. 
So far as my observations go, however, no tumefactions of the ski:, 
of the fowl take place. Judge Johnson farther says: “From amij. 
ogy we may infer that the period of gestation being completed, 11;- 
gravid female lays her eggs in this well prepared nidus, or more p.-i i - 
ticularly that they remain or are hatched in her distended stouiacli, al- 
ter which they crawl out and drop to the ground. ’ ’ 

From the ease with which the females were induced to lay eggs in 
the vials, I believe they simply drop off when engorged, like a (mjw 
tick, and lay their eggs among the debris in the nests of the fowls. 
At no time was there a tumefaction of the skin or a so-called nidus 
formed. It seems to me that Judge Johnson must have ascribed ihi- 
disease known as “the wart disease'' to this flea or possibly confused 
it with that of SarcopsijUa penetrans. 


Scientific Notes 

Toxoptera graminum Roml. has been found very generally distributed over 
Minnesota during tbe last suiiiiner, wherever wheat is grown, and eggs \vhi4li 
were collected out of doors in the early spring near St. Anthony r:irl\ hnT( ht^.i 
in due season, showing that the spwies can survive our winters, or :it least, 
did survive la.st winter. Tnsectary work upon this insetd shows it to be 
much more prolific than Macrasiphttm gianariif. 

Three species of locust, namely M. femur-nihnniL M. atktnia and M. hiri- 
tatttiH. have been locally quite destructive in Minnesota this season. 

In work with .stalk borers, Genus Pnpaipema, during the summer scve)“;i] 
spiHii‘s have been found \(\ be common in Minm^ota, among them fnmiin 
has injured hundreds of young M.sh in nursery row’s by boring in tlie ceiilei’. 
and so weakening the tree that a slight wind breaks it. 

F. L. WASiini’KX. *S7, Anthony Park, Jfdoo 
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VOTES AND DESCRIPTIONS OF SOME ORCHARD PLANT 
LICE OF THE FAMILY APHIDIDAE 

By C. P. Gillette 
{Continued) 

The Green Peach-Aphis, MyziiS'peysicae, Plate 8, Fi^js. 4 to 11. 
Some of the More Important Literature 

Aphis per slew Sulz., Keuuzcicheii Inseeten, p. lOii, 1761. 
dianthi Schr., Fmina Boica, II, 1801. 

Aphis dianthi Sehr., Moiiograpliie der Fam. Pflanzenlaiise, Ka!t., p. 42, 1843. 
fthopaJosiphum dianthi Schr., Die Pflaiizeiilausie, Koeli, p. 42, 1857. 

Myzus pcrsicAii Sulz., Bvitisli Aphides, Buekton, I, p. 178, 1876. 

Mryoitra solani Thos., Eighth Rep. Ent. 111., p. 73, 1879. 

Myzus persiew Sulz., Thomas, Eighth Rep. Ent. III., p. 76, 1879. 
siphonophora achy ranter Moiiell, Bull. U, S, Geoi. Sut. Vol. V, No. 1. p, 18, 
1 .^ 79 . 

Myziis ntalvw Oest., Geol Sur. Minn., 14th Rep., p. 31, 1886. 

Mjjznx persiew Sulz., Taylor, Jour, Ee. Ent., I, p. 83, 1908. 

]{yzus peniew Sulz., GiJlelle and Taylor, Bull. 133 and 134, Colo. Exp. Sta., 
]9ii8. 

'fliis' louse has the widest raugp of food plants of any speeie.s knouyi 
to me, and it is peculiar in possessing cylindrical cornicles in the 
spring migrant and distinctly swollen cornicles in the return migrant 
am! the male in the fall. This difference in cornicle.s, the wide range 
of food plants, and the remarkable variations in color, together with 
only a partial knowledge of the life-history by the different writers, 
fully explain how it is that this louse has been described under so 
luaiiy diiferent nami's in Europe and America. 

Young Stem-Mother —before first moult; Plate 8. fig. 4. 
apecinunis from peach and native pluiu, Fort Collins, Col., March 25, 1908. 
Cidor (lull and ratlier dark green, be(*oming lighter, tinged with yellowisli, 
IIS it feeds and grows; hi^ad, legs and aiitenufe somewhat dusky brown in 
(Dior: on the middle of tlic head a pal(‘ median line: e.ves dark red. 


MEASfREMENTS OP SIX STEM-MOTKKRS TH.^T HAD GROWN LITTLE IF AT ALL, RAN AS FOLLOWS; 


Anlennal Joints. 


hody. i 

Antenna. 

' Left Side. 

Right Side. 

. 

.72mm 

.35mm 

5 

5 


.35 

5 

6 

■SI 

i 

.35 

1 5 

5 

M 

.85 

: 5 

5 

•W 

.34 



.72 

1 
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A larger specimen that possibly had shed once measured .80 mm., and u, 
antenna .45 mm.; joints of antenna 6 on each side; others, as shown abov 
were mostly 5‘jomted on each side. The .80 mm. louse began to show tj. 
carneoLia color, which usually appears after the first molt. Cornicles shor 
keg-shaped, being slightly bulged in the middle; length ,03 mm.; antenna ha 
less; 8d joint about equal to 4 and 5 combined; body smooth, free from ha 
and without distinct markings. « 

Adult Stem-Mother — Plate 8, fig. 5. 

Specimens taken in peach blossoms, Fort ColUiis, Col., March 30, 1907. 

Length of body varying little from 1.70 mm., width 1 mm.; length of ai 
tenna .80 mm.; cornicles .14 mm., cylindrical or slightly clavate; antciiiiai 
joints: III, .33; IV, .16; V, .13; VI, .17 mm.; 5th joint barely larger iliih: 
base of 6th; no indication of joint being divided into two; one sensorimr; 
near distal end of 4th joint, and the usual cluster on the 5th; color ])a;> 
green, more or less washed and mottled with light salmon. In many ens.-v; 
the red color predominates, and in others the green. Cornicles rather strormh 
converging, slender, slightly larger at base, black at cxti'cme tips; legs vei v 
pale, witli distal mids of tibiae and tarsi black; antennae very pale, a litib- 
dusky towards distal ends; no thoracic or abdominal tubercles, antenna* mi 
moderate tliongh well developed tubercles; cauda slightly curved upwards ann 
with velvety appearance, due to the surface being densely set with minntH 
points: beak barely attaining hind coxie, and black at extreme tip. 

, Apterous Viviparous Female, Second Generation— Plate 8, fig. 7. 

Specimens taken from peach leaves, Fort Collins, Col, September 16, inov 

General color a V{'ry pale yellowish green without black niarkings. nu-n 
upon the legs; eyes dark red. These females usually exhibit one niinv 
small red dots on the abdomen, due to the colors of the eyes of the emliryn>. 
General shape of tlie louse ratlicr long and laimring prjslca-iorly ; surface m 
the body finely retieiilated; length of I)ody l.SO and greatest width 1 nmi.: 
antenuce 2.09 mm.; joints: III, .4:1; IV, .31; V, ..57; VI, .10;,V11, .ss nun.: 
cornicles .60 mm.; hind 1 mm.: antenna) upon rather strung fi'miial 

tubercles; fli'st joint of die anieiimT with a prominent angle or gibbous en- 
largement; prothorax without lateral tubeiLles; a few scattering hairs 
the body, most of whieh are caiiitate. The eornidos are slender, nearly uni- 
form in diameter tliroughout, slightly swollen lui (be inner margin near die 
distal end, at which imiiit they (uirve sligldly outward. 

The suinnier apttd’oiis feiiitiles iijxui variuiis vegetal)le ainl grm'ii- 
house plants differ from the spring form by heiiig |)ale yellowish in 
color and havinir the tiiedian and two dorsal longitudinal grinui slriiuN 
upon the abdomen obseure or wanting. 

Spring Migrant — Plate II, fig. 8; Plate (J, figs, 11. 12, 

The spring migrant differs from the fall migrant described below b> 
mire greiui in ground colur, buviiig the flark markings lilacker ami iiiuo' cx 
tensive, the eamla and cornicles being bla<-k or lilackish, and, most impoo.; !' 
of all, the coMiicIes .nre cylindric)d. 
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Winged Viviparous Female, Fall Migrant— IMute S. fij:. [), Plate 6, tigs. 
13, 14. 

Specimens taken at Fort Collins, Col., October 13, PJ06, from plum, peach 
and cherry trees. 

Head, entire thorax above, meso thorax below, distal portions of all femora 
and tibiae, the tarsi, antennae and a large spot on the plcurum beneath the 
insertion of the fore wing black or blackish; abdomen pale yellow or green* 
jsli yellow, with a large dusky brown patch upon the dorsum of segments 4, 
and 6, and often extending upon segments 3 and 7; spots of a similar color 
upon the lateral dorsal margins of segments 2, 3 and 4; the metastoniimi, 
•genital plates, middle and hind 00 X 8 *, cornicles, style, distal half of beak, and 
sometimes two or three spots on either side of venter, dusky brown; eyes 
very dark red; stigma of wing slightly dusky; third joint of the antenme 
lighter than other parts; lateral tubercles of thorax wanting, or appearing 
US very small points; length of cauda .14 min.; cornicles distinctly constricted 
ill basal half, giving them the form of a ball club. .Joint 3 of the antenna with 
10 10 12 circular scnsoria in a single row. Xo others except the regular ones 
(III joints 5 and 6 ; see Plate 6, tig. 14. 

MEASUREMENTS IN M ILUMETERS OF FOUR NORM.AL SPECIMENS 


Body. 

Antenna. 

Wing. 

Cornic'les. 

1.8 

2.2 

3.7 

■36 

2.1 

2.7 

1.0 

.43 

1.8 

2.3 

3 fi 

.38 

2.0 

2.3 

3-7 

.41 




MEASUBEMENT.S 

OF ANTENN-' 

JOINTS 

IN MILLIMETERS 

Jt. 1. 

Jh2. 

Jt. 3. 

Jt. 4. 

,)t, 6. 

Jl. 6. 

Jt.7. 

MS 

.06 

.')i 

.42 

.32 

.16 

..58 

.(IS 

.06 

.52 

.40 

,30 

; 

• 5(> 

.l)S 

.06 

.62 

.38 

.30 

.16 

.'6 

.10 

.06 

.62 

.40 

.32 

.14 

,.56 

.Os.i 

.06 

,525 

.10 

.31 

! 

,.565 Averages, 


Oviparous Female — Plate S, fig. 10 and Plate b. fi.gs. 10 and li. 

SiKalmens from peach and native plum. Fort Collins. Cob. Xovember 2. 

liiiif;. 

Tlu‘ yiwiig, when first bom, are green with red eyes, but somi change as 
dicy grow' to bright ilc.sli or even salmon-colored aidcrous individuals, ttitli 
disial half of antennae, tarsi and cxtrcmo tips of cornicles idack or dusky 
Tilt' curnicles of tliese apterous females, when resting quietly, usually cou- 
vervr sinmgry towards their tips, lyin.g close to llio sides of the body, and 
is bent distinctly outward near the distal end. where they are usually 
tti.ile thicker than near the proximal end. Fuiiv 
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bright Fialmou red in color. The antenna is about two thirds as long as th 
body, or approximately 1.45 millimeters; length of body 1.70 to 2 mm,; cor 
nicies ,33 min. I have not been able to see any sensoria upon 3d joint of ai 
teima, but about 25 small circular sensoria occur upon each hind tibia. Se 
Plate 6, figs. 16 and 17. 

The eggs are deep green when first laid but become shining black in a fe 
days. They are .66 mm. long by .23 mm. broad and are deposited chiefly i , 
the axils of the buds. See Plate 8, fig, 11. 

Male. 

Taken on peach leaves by L. llragg. Ft. ('ollins, (’olo., November 4, 1908, 

Colors practically the same as in spring migrant but with the black or 
blackish markings, at least in some specimens, more extensive; cornicios 
dusky to black, moderately swollen, as in fall migrating female. Lengtlis; 
Body, 1.85 mm.; wing, 3.20 mm.; cornicles, .34 mm.; antenna, 2.30 min. 
Joints: III, .56; IV, .49; V, .40; VI, .14; VII, .60 min. Numerous small . ir- 
ciilar, moderately tuberculate sensoria upon joints 3, 4 and 5. See Plate 
6, fig. 15. Frontal tubercles and 1st antennal joints are rather strongly 
swollen. 

The male is a fall migrant, going to the trees from the summer host plants, 
and Is not the offspring of the female fall migrant. The latter gives birth to 
the apterous oviparous females only. 


The Black Cherry Louse, Mij'Us cerasi Fab.; Plato 8. Figs. 1. ‘1 3, 
Some of the More Important Literature 

Apftis ccra-sf Fab, Syst. Ent., p. 734, 1822. 

Aphis cerasi Fab. Kaltenbacb, Mon. Fam. Pflanzenlausc, p. 45, 1842. 

Aphis cera.^} Fab. Koch, Die Pflanzenlanse, p. 87, 1857. 

Mtjzus cerasi Fab. Buckton, British Aphides, V. I, p. 174, 1S76. 

Myzus cerasi Fal). Fitch. Cat. Homop. N. Y., 1851 (Liiitner’s 9th Rci>. Eiit. 
N. Y., p. 405). • 

Myzus cerasi Fab. Thomas, Rnt. 111. 8tli Rep., p. 75, 1880. 

Myzus cerasi Fab. Oestlnnd, Apli. or Minn , p. 73, 1887. 

Myzus cerasi Fab. Weed, C. M., Bull 0. Expt. Sta. Tech. Ser., V. !, NT. 
2, 1890. 

Myzus cerasi Fall. Theobald, Rep. Econ. Zool., p. 48, 1908, 

This coal black louse is the only aphid of any importance as a prst 
upon the cultivated eherry iu Coloradft. It continues upon (‘herry 
foliage throughout the season and neither iny assistants nor myself 
have been able to diseover it upon any other trei* or plant. 

KXIM.A.NATION OF I'l.ATK 

Plate 8: Figs. 1-3 Myzus cerasi; 1, ;idult, apterous viviparous feiiKito: - 
wi^gcKl viviparous female; 3, winged male. Figs. 4-11 Myzus persKu : 1. 
young stem-mother; 5, adult stem-mother; 6. recently hat(‘lied young <•' 
mother: 7. ajiterous viviparous females, second generation: 8, spring 
9, wiiigwl vivipaiams female, fall migrant; lu, oviviparons fejiiale: H. 
Figs. 12-15 IlippfHiamia coutcrycus: 12, a<lnlt ; 13. larva: 14. pupa: 
of eggs. M. A. Palmer, artist. Original plate iu Bill. 123, Colo. 
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Aduft Apterous Viviparous Female— Plate 8, fig, 1. 

From specimens taken at Fort Coliins, April 18, 1908, 

Color deep shining black with tibi®, anterior femora and basal portion of 
j, .teiinsB beyond 2nd joint, pale dusky yellow; surface of body finely rugulose; 
j, ,-asureraeiits vary little from the following: Body 1,90 mm. by 1.40 mm.; 
tennse 1-25 mm.; cornicles .50 mm.; eauda short, conical, ,17 mm. iu length. 
,nts of antennffi: III, .36; IV, .21; V, .18; VI, .10; VII, .25 mm. The 
0, rnicles taper a little towards tip and near the end are distinctly constricted 
^1 ,1 turned outward and have a moderate flaiige at end. Body and an- 
without hairs, and the hairs on legs short and weak; no tubercles upon 
dicnix or abdomen, except in some specimens upon joint 7 of the abdomen, as 
siu.wii in colored figure. When at rest the cornicles usually converge strongly, 
almost touching at their distal ends. Antennae upuii distinct frontal tuber- 
(Ivs which are moderately swollen, as are the first antennal joints on the 
inner side. 

Winged Viviparous Female. 

liescribed from spetimens taken at Fort (’ollins, September 28. 1907. 

(jcueral color deep black, with the tibise and basal portions of Ihe femora 
pale yellowish in color; prothorax with slight lateral tubercles or none; 
cornicles cylindrical, black, with moderate flange at distal end and varying 
little from ,37 mm. iu lengtli; cauda black, up-turned, taiMike, about as long 
as hind tarsus; length of l>ody varying little from 1.40 mm.; antenna a little 
lotiacr than body, averaging about 1.70 mm.; joints measure approximately 
as follows; III, .50; IV, .31; V, .24; VI, .13; VII, .43 mm. Wings ahou't 
l.sii mm,, stigma of wing blackish; venation normal; third joint of antenna 
with about 14 moderately tubcrciilate setisoria in a broken row ami none 
upon joint 4. 

Winged Male. 

Specimens taken from sour cherry. College orchard, Fort Collins, Ctd., 
Vdveiiiber 17, 1907. 

Length 1.30 mm.; general color deep black, the abdomen a little lighter 
tlv.tu the other portions of the body and in some specimens appears to l»e 
ilushy hrowm. with narrow tratisverse bands upon the segments between the 
ruriiicles, and back of them it may he entirely black: eyes very dark red; 
liirsi and distal portions of tibi® and femora black; prothorax with lateral 
uihevclvs weak or lacking; wings hyaline, stigma a little dusky l.rowu, nerv- 
ures dark brow'u; length of auti'una 1.70 iiini.; joints of antenna: III. .40, 
IV. . 2 '<: V. .23; VI, .11; VII. .50 rnin.; length of tving 2.50 mm.: length of 
'orniclcs .23 mm,, cylindrical and black. Joints 3. 4 and 5 are strongly tuber- 
( plate, with a large uiimbcr of similar (‘ircular senwria. The sensoria are 
liiosT aliundant on joint 3. Anteiiii® on distinct frontal tubercles that are 
dightly swollen, first joint distinctly gibbous. 
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Aphis bakeri Cowen 

Some of the More Important Literature 

Ajfhis bakeri^ Cowen, Bull. 31, Tech. Ser., Colo. Ex. St., p. 118, 1895. 

Aphis cephaJicola Cowen, ibid., p. 118. 

Aphis bakeri, Hunter, Aphid. N. A., Bull. 60, la. Ex. St., pp. 93, 132, 19i), 
Aphis cephalicoia, Him ter, ibid., pp. 95, 132. 

Aphis bakeri, Sanhorn, Ks. Univ. ScL Bull., Vol. Ill, No. 8, pp. 251, 2: 
1906. 

Aphis cep/icr/tco/a, Sanborn, ibid., pp. 251, 256. 

Aphis bakeri, Gillette & Taylor, Bull. 133, Colo. Ex. St, p. 28, 1908. 

Cowen collected this louse from stems of red clover {Tr}foi)ii,„ 
jjratense), and from the heads of white clover (T, repens). Diii-ih- 
Ihe past three years we have taken this louse many times in the vicni- 
ity of Fort Collins, Denver, Delta, Paonia, Montrose, Grand JuTiciinn 
and Rocky Ford, Colorado. Tt occurs early and late in the season in 
greatest niimliers upon the stems of red elover close to the gruimil, 
where, in mild seasons at least, it doubtless spends the winter as vivipa- 
rous females and young. It has lived and done well all winter npi.n 
elover plants hrought into the laboratory by ^Ir. Dragg. 

As I have succeeded, with the aid of good ol)scrYers. in working oiu 
{he life history of this louse quite fully, a list of our written rei-nnh 
for Colorado might be worth printing. The additional ohseiwalidtis 
that we have made, but which have not been written down, far exir- «i 
the written records which follow in chronologii'al order, disregarilinc 
the year : 

March 22, M7. Fort Collins, aptmams and alatr females and iibii)- 
males, on red elover (insertary i . — Bragg. 

April 2, ’08, Fort Collins, apterous females on Bursa B.-paslnns.-- 
Bragg. 

April 11, ’08, Eckert, stem-mothers, young to fully grown, also sunt.' 

dd generation lice half grnwn on ])car hii(ls.--tiillette. 

April l-h ’08, Delta, steni-motliers. small to fully grown, many e\;mi- 
plcs on pear and apple buds. — Gillette and AVeldon. 

April 20, ’08, Fort Collins, alate and apterous femah'S. on api>l(‘ iin- 
seetary } . — ^Gillette. 

>Fav 1), ’07. Fort ('ollins. apterous and ahit(' bonales, on sweet ihevr, 
— Gillette. 

^Fav 15, ’07, Fort Collins, alate and ajiterous females on i'(‘d elovf t‘. - 
Gillette, 

'It is not iinpi'ubable that Oosllnmrs .1. P'lfof/j^vas au iniuiatnre ajii'O'U. 
example of this species, but. tri(»lii was ^iven as a ntnt louse, whiih hab'n b 
not: neither i.s it pulverulent, and the more statement that it was a 
loui^e, quite similar in other respec ts to .4. middJefotii. doc's not seem !*' ^ 

charaeterization sufficient to identify it. 
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May 2*1, ’08, Delta, apterous and alate feniales ou apple —Dillette and 
Weldon. 

May 22, 08, Corj, steiii-iiiothers and alate fenudes, on anplt* and near 
—Gillette and Weldon. 

■lay 22, ’08, Austin, Delta County, apterous and alate females, on 
pear and apple.— Gillette. 

: lay 26, ’08, Rocky Ford, pupae and winged females on apple,— Brag*'. 
Atue 8, ’08, Fort Collins, apterous and alate females on Crairtajai’ 
ocddenialis^ very abundant.—Gilletfe. 

June 22, ’08, Port Collins, apterous and alate females on red elover, - 
Gillette. 

July 8, ’08, B’ort Collins, apterous females on apple.— GilleUv. 

July ^0, ’08, Grand Junction, alate Rmiales on apple, very scarce.— 

" Weldon. 

July 12, ’08, Delta, alate females, on apple. - Weldon. 

Aug. 3, ’98, Fort Collins, apterous and alate females on red elover — 
Gillette, 

Aug. 16, ’08, Fort Collins, apterous females on apple sprouts. - 
Gillette. 

Aug. 21, ’08, Paonia. apterous and alate feniali's. on red clover,— 

' Weldon. 

28, ’08, Fort Collins, apterous and alate feujales on nal (dover.— 
Gillette. 

Oct. 1. ’08. Grand pTunetion, return migrants and young ovi}mvovi< 
females, on apple and pear. — Weldon. 

Oct. 6. ’08. Delta, return migrants, male and female, on apple — 
AVeldon, 

Oct. 1-1. ’OS, Fort Collins, aptemus and alate females on la'd dove}-. - 
Gillette. 

Oct. 22. ’06. Fort CnUins. apterous and alah^ females on red clover. - 
Bragg. 

Oct, 2fu ’08. Delta, return migrants, male and female, and oviparous 
female, also eggs, on apple. — Weldon. 

Oct. 29. ’06. Fort Cnllins. alate males. a!id aiderous and alate females 
mi red elover.— Bragg. 

Oci. 31. ’06, B’ort C<d]ins. alate and apterous females ou red clover.— 
Bragg. 

Niiv. 4. '08, Delta, return migrants, male ami female, and oviparous 
Collides, nil aiMde. — Weldon. 

X<tv. 8, ’08. 'Fort Collins, return migrants, male and female, and ovi|i' 
arous females, on Crfl/(Uf/iis u('rC?eaf^d/s,--l'Iiss Palmer. 

N"v..26. ’06, IWirt Collins, alate males and females and apterous fe- 
males. on !'ed ('lover. — Bragg, 

1 ]mv(* also reeeived examples of tins louse fnnu Mr, d, T. Mouell 
ilri! were labebM Miinlmttam Kansas, 8-2T-'08. Aiuslev: taken on 
iv6 Cover”* and specimens fr.mi Mr, J. d. Davis marked “rHeyia. 
IllioMis. ou elover. in insectary, 

i Vniii oiir rc('(irds mul nhsovviitimis llu'vo soems to he no donht Imt 
'vliai this hmso sjuMuls file Aviiiter eluoHy in the eyg Mo?e .tpidi. 
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pear and Crataegus; hut ^so, to some extent, upon the clovers, ’arid n 
some eases upon Bursa, as alate apterous and viviparous females ; ,i 
young, when given sufficient protection and when the weather is 4 
too cold. The stem females hatch very early, so that many are fi; y 
grown and giving birth to young by the time the apple buds be- n 
to open. The fully developed stem-mother is usually rather (b k 
red in color. 

Winged spring migrants begin to appear in considerable numl.^ ;-s 
in the second generation, and are abundant in the third generati. ii. 
By June 30, they have nearly all left the trees, but small colonies 
sometimes continue throughout the season upon the apple. The spi'sug 
migrants go to the clovers as their summer host plants, and the feiiiiild 
fall migrants begin returning to the apple, pear and Crataegus aih.iit 
the last of September. A little later the alate males which devHn|, 
upon the summer food plants, follow to fertilize the apterous ovipardiis 
females, which are the offspring of the fall migrants. The oviparniu 
females begin to deposit eggs about October 20. Mr. (leorge P, WvU 
don reported finding the first eggs at Delta, Colorado, on October iNi. 
and states that they are at first green like the eggs of Aphis p<n„i, 
but soon become black. 

«-The striking characters which readily separate this si>ecies IVdin 
others that infest the apple and [)ear are the light yellow to pink mini- 
of the l)ody in the larva^ and apterous adults; the minute dark s])(rks: 
*which occur upon the doiMim of the apterous forms, both larva- niid 
adults; the large dark green to blackish cpuidrate i)atch upon tlir .ior- 
sum of the alate forms; and the short cornicles. In case of the Imvii- 
and apterous lice there is also a light area at the base of eaeli eoniirk 
which is often (piltc conspieuoiis. 

During last spring this louse was the most abundant species npnn 
the apple and pear trees on the westi^n slo]>e in Colorado. 


Adult Stem-Mother—Phite 9, ties. 1 and 5. 

Spe<!imens taken at Eckert, April It, 1908. 

Ground color dark green :it first, and more or k'ss streaked and innulrd 
with deep red t)oth above atid below, but there is much more red on the .Inr 
sal than on the ventral side; cornicles and cauda very short and pale y.-l- 
lowish green, almost colorless; legs and antenna? pale green, with <lista] ends 
of tlie tibiae and antennae and the tarsi black: gem-ral form rather m'l 
tapering posteriorly wlien just mature; old lice more robust ami 1ic,iil> iH 
dark red, even legs, prothorax and antejuiae in some eases; length ot 
ebout 1.90 mm.; nntimnn .70 mm.: joints: HI, .37; IV, .13; V. .11 i”'"- 
Th'ere is some variation in length iuittnina and in some eases joiic •> 
dividi-d into two making 6 joints. In some cases there will be 5 joints i. -ae 
antenna and 6 in the other on the same hmse. Near the end of joint 
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jf OrjoiDted) is the large sensor ium whii-h«c<ommonly occurs upon joint 
in the aphididfe; length of cornicle .11 mm., stout tapering. largest at base. 
Apterous Viviparous Female — Plate 9, fig. 2. 

Specimens from clover, Ft Collins. June 23, 1908. 

General color pale yellowish or greenish yellow, with a slight tinge of pink 
, ;• light orange, especially in the region of the c-ornicles; upon the dorsum a 
, -rinkling or mottling of dark green or rusty brown specks irregularly dis- 
*:'ibuted, and in some the faint dusky specks at the bases of the abdominal 
j;^drs also show; in some of the older individuals, the dark markings form 
a transverse dash upon the segments posterior to the cornicles, and joints 
1 and 2 of the antennae and the dor, sum of the head are often hlaekish. Tlie 
large yellow to pale orange blotches surrounding the cornicles are not as 
sharply outlined as in the larv® and pupa?; cauda and eornicles entirely con- 
rohu'ons with body, not markwl with black : distal lialf of antenna jiion* or less 
phickish; distal ends of all tiliia?, the tarsi and tip of beak l)Lack; eyes ap- 
pearing black but really very dark red: length of body 1.70 to 2.20 mm.; 
length of antenna .90 to 1.10 mm.; cornicles ,11 to .14 mm.; joints 3 and 7 
of antenna sub-equal, either being a trifle longer than the other. 

Pupa. 

Specimens taken with the preceding apterous females. 

'fhe pupae in nil stages are decidedly pink in color and the deeper color mark- 
ings that are usually deep green in case of the apterous females are usually 
reddish here, but may be dusky, the darkest color coining next to the well 
defined yellowdsh or pale orange blotches surrouiuliug the coruicles. Tac 
body generally is quite strongly tin.ged with pink; the dusky specks so con- 
spinious upon the larvffi are entirely absent, .as are all the heavier dark 
iiiarl<ings of the adult forms. 

Mate Viviparous Female— Phtte 9. figs. 3 and 6, 

Sl)e<’iuiens from Delta, Colorado. Sent hy Mr. Weldon i\Iay 23, 1908. 

Head, thorax, antennae, tarsi, distal ends of Hmiora and Tiliiip, sternum <n' 
mesoihorax, anal plates and coxae deep sliining black: tlie middle portion of 
tlic d'irsum of segments 3, 4 and 5 and transverse bauds <in segments 6, 7, 
and 8, small spots and dashes upon joints 1 and 2 and the lateral margins 
of jnints 2 to 7 also black or Mackisb; ahd<inien light olive (o yellowish 
y'recii; corjiicles short, cylindrical or somewlial tapering. <hii’k green to black 
in (dlor anil with moderate flange: cauda of moderate length, green at the 
base, black about the margins, upturned: lateral tubercles of prothorax 
iiinderaie in size; strong tubercles upon lateral margins of abdondn.-il seg- 
itiems to 7, helping to make the margins of the segments prnminent and 
w(‘ll defined; length of body 1,75 mm.; width .75 nim,: length of antenna 
1.12 iiiim; joints: III, .30; IV. .19; V. .16: VI. .10: VII. ,3h mm.; length of 
wine 2. .Ml to 3 mm.; liind tibite. .90 mm,: cauda. .11 mm.: ('oruicles. .11 mm.; 
Ibird jniiit of antenna strongly tnbercnlate on iiiferinr surface with .about 
24 riicidar and oval sensoria: joint 4 with about 6 sensoria in middle por- 
fiaii: joints 3 to 7 quite stifliigly transversely wrinkled: wing venation 
ooi inal; 2iid fork about equally distant from 1st fork and the uiargia* of 
I Ilf 
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Apterous Oviparous Femall — Plate 9, fig. 4. 

Spo(‘inieiis taken by Mr. Geo. P. Weldon at Delta, Colo., October 26, pj' 
on loaves of apple trees. 

The general color varies from a dull green to bright pink or even da 
salmon, with the numerous minute dusky spots characteristic of this spoci 
The dorsal surface is more or less mottled in many of the specimens due 
the ova which show through. The head is noticeably dusky brown in cole 
anal plates and a transverse dash on the eighth abdominal segment, the tai' 
distal ends of the tibiae, eyes, and distal half of the anteniife black or bla^ 
ish; antenna 6 or 7-jointed; cornicles slightly dusky; color beneath nb. - 
the same as above except that it is a little lighter; length of body 1.35 nii; 
antenna, .51 mm,; joints; III, ,10; IV, ,07; V, .08; VI, .07; VII, .12 nn, • 
no seiisoria on antenna except the usual ones at the distal ends of joiiiir. ,) 
and 6 (or 4 and 5 in those that are 6-jointed). When there are but G joiui-. 
joints 3 and 4 are united. 

Winged Male. 

Specimens from red clover, Ft. Collins, November 2, 1906. 

The general color is light yellowish brown; head, thorax, cornicles, nn- 
teuna?, distal end of beak, coxce, tarsi, distal ends of femora and tibice, cy,'s, 
mesotliorax below and a large spot on either side of the mesoplourum l>!ai !{: 
style, anal plates, a row of spots on the lateral margins of abdomen, .alxiiu 
six transverse dashes on the abdominal segments above, dusky brown tu 
black; lengtli of body about 1,70 min,; length of wing 2.20 mm.; length of :i!i- 
t^unae 1.40 iiuti.: joints of antennae as follows: I and II, .11 mm.; III. .n 
mm.; IV, .26 mm.: V, .21 mni.; VI, .12 mm and VIT, .29 mm; stylo .10 iiijn : 
conii<-les .07 mm. The cornicles are cylindrical in form and are aboiil 
as long as broad: joints three, four and five of the anteniiEe strongly tutnnvn- 
late, with numerous circular seiisoria; on joint III about 30 to 40; IV. ir, 
to IS; V. 8 to lb : I date 9. fig. 7. 


EX rP.\ NATION OF PLATE 

PL.VTE 9.— •Ip/i/.'; ftiiktii: 1. stem-mother; 2, aptcrems viviparous female; 
alale female; 4, oviparous female; 5, tbe 5-joiufed antenna of the >ie!n- 
mother; 0, antenna of a lute viviparous hanale; 7, antenna of mabv Fig- 
ures 1, 2, 3 and 4 are enlarged 30 diameters; figures 5, 6 and 7, 80 dianu'iors: 
M. A. Palmer, artist. 

Figures 3 and 5 were used in Bulletin 133 of tite Colo. Exp. Sta. 
Ekha'ia: Oil plate 6, figure 4, fur alate read aittcn/UM. 
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DIMPLES IN APPLES FROM OVIPOSITION OF LYG s 
PRATENSIS L. 

By Estes P, Taylor, Mountain Orove. Missouri 

To ono coiuluetin^ experiments against insect pests infesting lY 
it is especially important that the cause of all external blemishes vi; .,n 
the fruits be known. Failure to recognize the cause of such injii, ,^;;; 
has often been responsible for misleading and incorrect conclusi'.jis 
regarding the elfeetiveness of insecticidal sprays. Mistaken ideoati. 
cation of insect u ork is often brought about by superficial examinainiii 
of fruit at picking. At this time the growth of the fruit has ofti-n sd 
completely altered the appearance of the injury that its true cniisi- 
never suspected. 

Careful and almost eoiitiuuous observations in an apple orcliai-d 
this season from the time of the formation of the fruit to harvesi iv. 
suited in the discovery that an injury of doubtful nature bm r,>. 
sembling and formerly classed as that caused by the plum or iIk- 
apple cureulio was. instead, the result of egg punctures made in \h’ 
very early development of the apple by the common taruislu'd pLu!]- 

prnha.suY L. i. On account of their direct bearing upon 
the examinations of apples by those eoudiicting sjyraying r\|>oii 
ments in the control of enreulio upon apple, the results of these dli- 
.servations are herein reported. The observations also add wnw in- 
formation upon the egg-laying habits of the tarnished plant-hue-, oiir 
of the oldest recorded insects in North America. 

Late in Mareh at Mountain Orove. Missouri, my attention wns railed 
to the great abundance of the tarnisluMl plaut-l)ugs about the buds 
and newly opened blossoms of early bhauning varieties of pearli. 
They were noted in grt'at numbers aboiil the blt)ssoms of ]>e:u has in 
the station orehard by th(‘ diis'ctor of the station, while eneagt'd in 
hand pollinating blossoms. Many blossoms were seen al this litiie * 
which had evidently lunui blasted by this insect liaving j)iereeii ilic 
tis.sue and smdvtMl away the jui<*es of the (essential organs of the Idouin. 

A very noticeable per(*entage rd’ the blossoms were noted at that time 
darkened and shrunken and falling away, evidently finmi this ejiiisv 
At Olflen. ()n iMareh tlT, 1 mdiced numl)erK of (h(‘ bugs about the hiub 
of peaeb, })lum. apple and peal’s, and in making jarrings fer eiuviiho 
under pf'aeh ainl plum tnu's a number of the liugs were eolhrted iijnm 
tl'e jarring sheet. On April Uh while examining witli an assistant. 
Mr. (*. B, l)ull. fruit buds in an ap(>le orehard selected for a spiayiim' 
experiment with enreulio ami eodling-moth. small dark-euloriii siiob 
were notiiMul u)>ori the siiles of the ovary of the apple bloot’! 
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pots 'were first notifccl upon apples of the Bine Pearmain variety, 

, Ivicli had only within the past two or three days completed the shed- 
;ing of the petals, and upon none of which were the calyces closed. 

1 first the spots were taken as the first evidences of apple scab. A 
. Aser inspection suggested the feeding punctures of tlie plum ciir- 
, Aio. Examining the spots under a hand lens I discovered to my sur- 
.,,rise that in the center of the discolored area there was a distinct 
,.eening in the skin of the apple and that within this opening and just 
(.■ucath the surface was an oval (Oongate. hottle-shaped egg. At 
iii-st I did not recognize the egg as any with which I was familiar, 
'the abundance of the tarnished plant hug upon tlie blossoms of the 
aitferent orchard trees mentioned suggested their association with 
the eggs found, which was substantiated a moment later by the cap- 
Pitv on thes<^ trees of gravid female specimens of h,!y/yio$ praftnsis. 
IVoiii which eggs were dissected. These eggs corresponded perfectly 
with the ones found deposited within the minute apples. By dissee- 
tiuii two females >'ielded fourteen ueli defined eggs each. To further 
suiistantiate the observation a large numlier of tli(‘ newly formed ap- 
ples. containing whaf appeared to bo freshly deposited eggs, were con- 
lined in a breeding cage in the inseetary. Hatching began .eight days 
]at(‘r. yielding the young of this plant-bug. These were lo'pt alive 
in the cage until they had entoi’cd the second or thii-d instar. in \Yhich 
they demonstrated plainly tlie cliaiueteristie marldngs upon thorax 
and body, distinguishing this species from related ones. Besides the 
jipiiles cut open in examination for eggs and those reservisl for breed- 
ing cages, a considerable numlau- of snial! apples were picked at ran- 
(Idiii from two or three Blue Pearuiain trees on April 1(1 and examined 
11 ] tlie laboratory with the following results: 


Xumber of apples examined UO 

-Xumber eggs found 65 

Xumher feeding punctures 11 

Apples bearing eggs 15 


In this ease it will lie seen that about 40 per cent oi the apples hove 
I'gg piuietures of this insect. I’he averagu' uumher of eggs per apple 
III iiitVsted apples was 1.44. One small apple was found containing 
Oiir puyetures with eggs, four contained three eggs each and nine 
upplt's bore two eggs apit'ce. The eggs measured tpam an average 
O’J iiitm in huigth by .241 mm. in diameter at their widi'st ]mipt. 
i)i('y uciv smootli ami slightly curved, with the end deepest in the 
tiliiiitly roumh'd. The end of the egg nearest the surface was 
tnifir.ifp ;im( slightly ciuiipn'ssed and bore around the margin a white 
fringe, finely striated, 'riu' eolor was very pale yvWow. 
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The ey:^s were found laid sin<?ly in the fruit, though where ve ■ 
small apples contained several the distance between them was ofi 
very small. Sometimes two or three would be found arranged in . 
row, not more than one luilliineter apart, but each egg oceupyinu i 
separate and distinct incision. The usual rule was that of single a; j 
scattering egg ])unctures. The eggs were placed on end or at rig > 
angles with the surface of the apples, snugly fitting into the incisii> s 
made for them. These incisions when made in the sides of the ovai- v 
of blossoms whieh had but recently shed their petals were of dej. ti 
sufficient to pierce the carped walls. In one instance an egg was fvHi! *] 
in an incision made within the stem of the miniature apple. Out ■.!' 
thirty-six egg incisions counted, fifteen tvere in the third nearest imi 
tip or calyx end, thirteen were hi the middle third, and eight wt r.- 
made in the third nearest the stem. The eggs are deposited in lii,* 
apple usually with the outer end just beueath the surface of the sitle. 
Quite often the growth of the tissue of the ap])le forces the eggs eiu- 
ward lengthwise and they may often be seen with their whitish ti un- 
cate tube-lilvc ends extruded into view as much as one third or nii, 
half the length of the eggs. It is not altogether unlikely that ilnv 
may be in some oases due to shallow egg laying by the female. AVlii-n 
not extruded in this manner they are difficult to discern, as the h'uw 
pubescence over the minute apples conceals tlunii. Freshly laid 
are more difficult to discern siina^ the tissue s\irrounding has imi In- 
come discolored. 

Eggs are laid sometimes hefon* the {)etals fall from the blossnm :ith| 
probably some are deposited while still in the l)ud. No freshl> laid 
eggs were found in any ease after the a])phs were more ihaii nn- 
third of an inch in diameler, and usually not later tlian the time nt 
the closing of tin* calyx. The past spring tiie -'arly bluomiiig varifth s 
Siill’ered more heavily tliaii those opening lator. Though eggs witc 
hatching from Hlue IVarmain on April 18 the eggs laid in late bloieu- 
ing Ingram were found liateliiiig in the orchard May 1. The aidilis 
became mure searee upon fruit trei‘s after th(‘ drop[)ing of the 
although some were setm resting uj)on tin* fruit of pi'aches. when liiig 
measured over an incli in diameter. Although the iiiseig is re])Hiie(i 
as one with two or threo generations in Missouri, no egg layine 
ohseiwed in (he a [i {lies at any time through the suiniih'r. 'j 

To determine the clVeel of tlie egg-laying upon tin* devel')j)iiirtii I'l 
the fruit a elose wat(di was kei)l of marked ai>tdes known to liav- had 
the egg puncture of tliis insect made U|)on tlnmi. It sisnued ajp uvni 
that tin.* injury proliably caused the tlropping of some of Ih*' iiiall 
apples soon aftt‘r setting. By far the larger per<*entage of aiin'ietl 
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,pple^, however, had their growth arrested at the point of egg iay- 
ng, which with the growing of surrounding tissue brought about the 
ormation of small, funnel-shaped pits npo]i the surface about each 
.'g incision. Upon the 14th of .May, while the Ingram apples wen^ 

: ill small and covered with a fuzzy pubescence, 31 fruits wliicb bore 
,i unmistakable egg pits from the tarnished plant-bug were eare- 
illy marked upon tlie trees. These were observed from time to 
lae and development of the egg-pits noted up to the time of the 
r ill maturity of the fruit, which was harvested October 6. Altlmugli, 
stated, the variety did not seem so heavily infested us some 
the earlier blooming ones, a count of 2.189 apples picked from uine 
M-ialt trees showed about 3 per cent with well defined cavities upon 
tiirir surface due to this cause. Some apples bore as many as live e<m’- 
pits each. .Measurements of twenty-one cavities upon apples varying 
fiuiu two to three inches in diameter gave an average distance across 
jlic top of the depression of .49 inch, with a variation {)f from .30 to 
inch. From the surface the sides of tlie cavity sloped gradually 
Tn rlie bottom, forming an inverted eone-sba])ed depression with an 
;i\tr 4 ige depth of .17 inch ami a variation of from .l>8 to .37 inch, 
(.rading inward into the apple from the bottom of the cavity is a 
giveiiish. pithy tissue, which extends in a straight line toward the cowx 
>uiiietimes terminating within and sometimes just outside the carpel 
wails. If the injury lias been near the stem or calyx end of the 
apple tlie threadlike eanal may reach the core above or below Ibe poles 
Ilf ilic carpels. This hardened tissue is sometimes of a tubular form, 
having an average diameter of about .02 ineb. It is .sometimes open 
liiit is for the most jiart tilled with a loose, brown, cellular tissue. It 
is ihc outgrowth of the original cavity in which the eggs were laid and 
ill MiH' instaiic(‘ what a])peared to he an empty ege-shell was dissected 
fi ‘0111 the base of one of these egg-jiits in a iimtuved apple on Oetolier 
M. fully six imniths from the date of oviposition. the ob.servation af- 
fording still further ainl eonvineing proof of the cause of the in- 
.iiines noted. The egg-pits must lie consideiaoi of some economic ini- 
portiiiKM* to the fruit grower hut they do not seriously affect the 
Ivriiim: (piality of the fruit and. except in cases which cause serious 
disownon of the fruit, does not lower its grade. 

Tloil injuries in ap]>les dm^ t(^ the oviposition of the taiaiished plant- 
laig may be expected in any portion of the Cniti'd States where this 
fniit is grown is pnibable. since tliis iiiseel is widtdy distributed. 
^'!eli iiii omnivorous feeder may lie ex|ieeted to la* present and ready 
l‘'r 'o ipo.sition in apples in the spring in almost any ((iiarter. Tlu' 
l.\pi<';il insect wen‘ noted the piist season, more )>r les.s. 
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in all fruit districts visited in Missouri. It is known to occur ovc 
the United States, from the sea-coast to above timber-line on the higl 
est mountains of the Rockies in Colorado. It ranges south into ile: 
ico and north far into Canada. It is one of the well known insec; 
of Unrope, having first been described by Linnaeus in 1767 and agai 
under another name by Palisot de Beauvois in France from insec^ 
collected in Africa and America. It was first brought to the notii 
of American entomologists by Tliomas Say in 1881 and mentioned ; ^ 
an injurious insect by Harris in 18-11. It is mentioned as an cconoiiii- 
pest by Riley, 'Walsh. LeBaron, Cooke, Glover. Saunders and Liigg. ■ 
and has at some time or other been included in the reports of neai i , 
every leading entomologist in the country. 

So far as the writer is aware this record is the first of ovipo-dtion 
of the insect in apples, or in fact in any fruit. Professor Woodwoiih 
states that the egg of this insect was not known at all until 1884 wlu n 
Doctor Forbes, after a protracted search, succeeded in finding a 
specimen among the hairs of the petiole of a dmul strawl)err>^ leaf, aiitl 
Professor Sliiigerlaiid is reported to have found their eggs in bligliu i] 
peach twigs in Xcav York. 

It was no small satisfaction to the writer to l)e able to accarau ly 
identify these egg-pits this fall upon apples in experimental hkuk^, 
very sueeessfully treated for the control of cnrculio and codling-nmili. 
Without this knowledge I should have been led to classify the injurii v 
as the very early food punctures of the apple curculio (xinihoiiomus 
quudrifjibhus Say), or even the early food punctures of the plmn 
curculio {CoHofnich^Jus iirnuphiir Hhst.). It seems possible ilmi 
failures, or at least oulv [>artial successful results, which have lum 
reported in the control of ci!rcidi<i upojt apples with ai'senical simivs. 
has been due to this mistaken identity of injuries. 

Remedies nr pivwamtive measures will not lie discussed iii tliis ;n‘- 
tide, hut it has been observed by the writer tliat orchards wljere 
cultivation is juvudisinl and where a minimum mniiliei' <d‘ adults aiv 
permitterl to liibernati* through the winter sutl'er least fnan sprite 
ovipo.sitiou in tlie fruit. 

The ])hotographs reproduced herewith show the egg-jiits frniii ill'' 
tarnished [ilant-bng in Ingram apples in tlieir various staei'> '*1 
growth. Fig 1. idate 10. in whidi the size of the apples is^ redii'nl 
about one lialf. shows tlie depressions U|)on apples when vei'v Miiall. 
still eoated with luilieseeiiee and li‘ss than a montli after tile Inii' iiine 
of Mu* plant-bug eggs. Fig, 2. lOati' 10. shows aiijiles of ahoiii "ir' 
tliinl si/e, about tw(> immtlis from (*gg hati'liing, Tliese well '‘ir 
trate the depre.'-sions whiidi may be apjiropriatdy spoken of as ' '.i 
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pies.” Fig, 1, Plate 11, was taken about two months from the hateh- 
mg of the plant-bug egg and shows apples and dimples about natural 
size. One of the apples exhibits two dimples on the surface shown. 
Ill Fig. 2, Plate 11, is shown an Ingram apple about natural size in 
oiigitudinal section, with the depression and pithy lube, tlie out- 
Trowtli of the egg incision, extenciing nearly to the core. The axis of 
the apple is twisted, resembling distortions from other insect injuries. 
This photograph was taken at harvest time, aliout five months from 
ihe hatching of the egg of the tarnished plant-hug. 


notes on the grass mite, pediculopsis GRAMI- 

NUM REUTER 

H. E. Hoixikiss. Geneva, N, Y. 

'this species belongs to the Tarsoneniida\ which is a small family of 
the order Acarina. The mite was first described in 1900 by Dr. Kn/in 
Ih'Uter,^ from specimens taken from grass in Finlaiul, and was placed 
liv him in the genus redicidoides under the spccilic name fframiHum. 
Doctor Rente]- afterwards recognized ehai-aetfu's of generic signiticanco 
ill this si)ecies and thereupon erected the genus Fcdiculopsis, namihg 
(jrntiiinum as the type.' 

The importance of the species was first indicated by Doctor Reiitei* 
ill a publication entitled her dt( ]\ eissahvigl'eit der M i< s( lujnist r 
\ii Fi}dand/'^ In Bank s list of the Aearina of the Tnited States" no 
iiicntioii is made of this mite, and its identity in this country ap{)ears 
not to have been detenu iuml until the present time. 

Ill 1905 Dr. R. II. AVolcott mentioned the appearance of a mite in 
carnation buds.^ During the following year the presence of, a mite 
was noted in earuatiou l)ads grown on IjOng Island, and in 1907 it was 
identified as Fcdicidoides (inuniimm Renter. In 1908 Heald and 
Wolenlt published an aeconnt of the species under the name Ffdi- 
( c/cuAx diaitlhophdu.^,^ 

('arnati<m buds infested with the mite were received from Professor 
Ib’iild. for the piir[)ose of ideiiti tying the Xeliraska species, which 
proved to be the same as the otu' found in New Vork. That there 
miLilit no doubt as to its identity, speeimens were sent to Doctor 

‘Aota Soeietatis pro Kaiiiia et Flora Feiini('a. 19: N:e 1. 19o0. 

■Ff‘.<ts(hrift fiir Palineii, N:o 7, p. footnote Helsincfms. UH,n. 

•iTn.-. r. S. Nat. Mas,. :12: tit 5. 

‘Srioitne N, S,. 21::]S9. 1905. 

'><' 0, Sta. But. 10:T 1908. 
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Reuter for deternnnation and were pronounced by Mm to be idehticci 
with the species he had described as existing on grasses in Finlami 
It therefore appears that P. diantkophilus Wolcott is a synonym of I 
graminum Reuter. 

Pediculopsis gramimm Reuter appears to be a widely distribiitci 
species in the United States. It has been taken from carnation bud 
in Nebraska^ and in widely separated sections of Illinois." In N(‘\' 
York state it is a rather common species upon several grasses, froii 
which it is probably distributed to carnation plants growing in tli. 
field and subsequently is introduced into greenhouses. 

The work of the mite on grass and on carnations is quite dissiiu 
ilar. On gra,ss it attacks the succulent stem within the sheath, jusi 
above the topmost node. The growth of the stem at this point is 
cheeked, causing the partially opened panicles to ripen prematureK 
and giving rise to the condition known as silver top. ’The portion i»i' 
the stem uhioh is attacked gradually shrivels and becomes twisted iit 
or jnst above the node. During the early spring a decay of the iiv 
jured portion of the stem is usually found. It always appears whni 
the area attacked is close to the ground, where the presence of moistuiv 
is favorable for its growth. This decay is due to a fungus whidi 
Prof. F. C, Stewart has determined to be Sporotrkhum pom Peck. 

On carnation plants the mite does not attack the stem but works 
into tbe center of the young buds. Here it introduces the same fim- 
giis with which it is associated on grass. Experiments made for ilip 
purpose of determining the point of attack indicate that the stamms 
and pistils are first attacked and later the less tender tissues. The 
fungus then finds a favorable condition for growth and in a compara- 
tively short time the heart is entirely decayed and filled with mit(s. 
while the growth of the buds is checked. 

The relation of the mite to the fungus is not entirely clear. It ap- 
pears, however, that the mite visits healthy carnation buds for the 
purpose of feeding on the tender tissues of the floral organs. Spuivs 
of the fungus are thus introduced into the interior portions of ilit' 
hud, which eventually cause it to decay. The mites breed in this 
decaying tissue and the subsequent generations migrate to heallliy 
buds, infecting them with the spores of the fungus. 

Probably tbe mitf' and its accompanying fungus will rarely^Jx’ suf- 
ficiently destructive to recpiire special methods for their control. 
prevent unusual infestations it may he desirable to gather thu in- 
fesfed buds and burn them. The elimination of susceptible variuiirs. 


'Nfi). Stu. Kill. 103. 1908. 


M. J. Davis, rrbnna. 111. 
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sueh ‘as Lawson, Enchantress and Bradt may also prove to be advan- 
tageous. 

The temperittnre necessary for successful carnation culture is quite 
favorable for the development of insects and diseases eomnion to 
•arnation plants. For this reason the future of I’cdkidopsis gram- 
,ium and the associated fungus, Sporotrirhim pm. as parasites of the 
■arnation, will be watched with considerable interest. 


EXPERIMENTS FOR THE CONTROL OF THE RED 
SPIDER IN FLORIDA (TETRANYCHUS BI- 
MACULATUS, HARV.) 

By H. M. Russell, Bureau of Eiifomohgi/, ^Vashiiiglo)K D. C. 

During the carl}^ spring of 1908, it was very dry for ;veeks in Flor- 
j(ta,^vith little rainfall. Under these eonditiuns red spider injuj'v to 
truek, genera] crops, and eitrus trees was very noticeable. The writer 
bmnd a small field of wax beans very badly infested ))y tbe I'l^d spider. 
)lay 16. 1908. Sojne of the leaves were badly distorted and curled, 
anil discolored by numerous yellow blotches, wliile others were dri^l 
up aud lifeless from the work of this insect. The red spider lives ou 
the under side of the leaves, spinning a slight web of delicate threads, 
under the protection of which it feeds. 

AI)Ont the first of June the rainy season in Florida set in and when 
tilt' plants were examined about a week later, the red spider had a)* 
iiuist disappeared. 

Kxperinients for Die control of the red sfiider were conducted at 
Oilatido, Fhi.. from iMay 22. until Juno 1. 1908. tbe results of which 
ai‘c summarized below. 

Experiment No. 1. — May 1908. Linie-sul])hur (at tbe rate of 

1 pound of lime and 1 pound of sulphur to 25 gallons of water,^ iV 
was sprayed on a row of wax beaus, using an underspray. This was 
iit 5.10 p. m.. the sky being cloudy, aud a fair breeze blowing. Dn 
May 28, a number of leaves of sprayed plants were examined as were 
leaves of iinsprayed plants also (for the purpose of clieckiiigh with 
tile ibllotving results; 


In ('ire. 65, U. S, Dept. (»f .Vgricnltnro. Bur. Ent.. Prof. E. S. G. Titvi.s stales 
*hai !he lieat j^enerated by slaking lime will dissolve the sulphur. The writer 
liirl' fiifit, when made up in small lots, it is necessary to boil the two in- 
snt'iiii'iits fogetlmr as einpugh lieat is not giaieratpHl Ti» dissolve the sulphur. 
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TABLE FOR FORMULA a 



Total number red spiders left on plants sprayed, 167 (*). 
Total number red spiders left on plants unsprayed, 533. 


The above figures show a total of 76 per ecnt killed by the one sju ax 
ing; the plants showing no injury from the spray. 

Experiment No. 2. — ilay 28, 1908. Lye-sulphur (1 poniul su]})l)ti;> 
and vS pound of lye to 40 gallons of Avater, c) was sprayed on a vuw 
of Afax beans, using an underspray. The spray Avas applied at 10, 1.'* 
a. lu.. the day being eloudy and there being a fair breeze. On Ibiv 
1908. an examination Avas made of a number of sprayed leaves ami 
cheeks, the results of Avhich are as folloAVS: 


TABLE FOR FORMULA C 


of leaf 


ril 0:0 o'o o;3 o^o u s 
77 ; 74 6 I 17 39 ’ 3 8 ' 37 11 1 1 2~^ 


Live red spiders on leaves sprayed,. 0 
Live red spiders on unsprayed lcaf..| i 


10 ^ 11 ; 12 Tullil 


This count gives 98.4 per cent killed liy tin* one s[)rayiiig. ami set ms 

a very high pereentage to the Avriter. Tlie jilants show no injiuy 

resulting from the spraying. 

Experiment No. 3. — i\Iay 28, 1908. Lulpliur {1 oum-e to 1 gallon 
of water, d) was sprayed on a roAV of wax beans, using th*' umlm- 
sj>ray. Tlie spraying Avas done at 11 a. in., the sun shining luighily 
and tiiere being a fair breeze. On May ‘iO, a inimber of spi'aud 
leaves and cheeks Avere e.xnmimal Avith the following results: 

TABLE FOR FORMULA rf 

No. Of leaf 1 2 I 3 1 5 6 7:8 9 10 ril 12 13 11 1* 

. . ^ ^ ^ ^ 

Live red spiders on leave.s sprayed 0 I I 0 1 Oil 142 0 0 0 oil" 

Live red Hpider.s on unsprayetl leaf 5 3 3 1 4 17 I 2 8 10 ; 2 4 22 ^ 11 1 " ' ’’*■ 


‘ Of the si)rayed leaves, one examined had 100 red spiders upon It an<!, it soi’ins t" dir 
writer, that a truer result would be r)btalned by iKnortoK this one leaf and its clievL 
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Thi^ count gives 91.7 per cent killed by this sprnying. Plants show 
no signs of damage from spraying. On the date of this e.'camination 
(he sulphur was found still adhering to the l)eans in small particles. 

(o) In making this spray the lye should be tinely puKa'ri/.ed. 

{d) In making this spray the sulphur should be made into a thin 
,)aste with a small amount of water, after which the l^alance of the 
.\ ater is added. 

Experiment No. 4.— iday 29. 1908. Keroseue-soap cnuilsion (1 
|,art of the stock solution to 10 parts of water, o was s[)ray(‘d on n 
,-()W of wax beans, using an underspray, 

This was applied at 10.80 a. m. with a bright snn and a, good bive/.e. 
On May 30 a number of sprayed jilants and eheeks were examined 
with the following results; 

TABLE FOR FORMULA e 

Su, of leaf 12 3 -1,5 6 r 8 9 10 n 12 Total 

Live red spiders on leaves sprayed..' ioon20 0iiooo 5 
Live red spiders on UQSprayed leaf..: S 3 3 1 -i 17 ' 28 lo 5 4 : 22 11 113 

. . 

• 

This count gives a total of 93 pei’ retit killed liy this spray. The 
])huits show a few leaves with burned edges, but in no case seriously. 

(/ ) This stock was made u[) four weeks previous to using, and the 
writer buds a small amount of free oil. 


SUMMARV OF EXPERLM ENTS J K BI'H.AYl.VO FOR THE RED SPIDER 


Xo.ofExpt! Date. 

Insecticide, 

Effect on Bed Spider. 

Effect on Plant. 

1 Mav28 

Lime-sulphur 

Killed 88 to 85G 

None. 

2 Mav 28 

. Lye-sulphur 

Killed 98'', ' 

None. 

3 May 28 

: Sulphur-water. 

Killed 91' ; 

None. 

4 May 29 

. Kerosene emulsion... 

Killed 9.v ; 

Slight. 


Conclusion 

Till' j'esults of these experiimmts show that this pest can be eon- 
triitlod Uy spraving with any of thest' four insecticides: hut because 
'I I lie ditliculty experienced in making the kei’oseiie eiinilsion. as com- 
liai't'd willi the other three, it is not likely to lie mnployed. at legist 
ill Kiorida. 

•M tile .same time that tliesc c.xperiments were conducted, obseiwa- 
Were made on tlie offeet of rain on the red spider, (hi the 2/th 
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and the 30th of May it rained very hard, and on June 2d a *cbe< 
row of beans was examined and 207 red spiders were found on ^ 
loaves. 

On Juno 8th, after a week of daily rain, very few red spiders wi*: 
to bo scon. From this it appears that one or two rains will not si-i- 
ously injure the red spider, but that continued rains for several da 
are fatal to a large proportion of the insects. 


A LIST OF PARASITES KNOWN TO ATTACK AMERICAN 
RHYNCHOPHORA 

By W. Dwight Pierge, Barefia of Entomologn, U. S. Depi. of AgricuUun 

As the weevils booomo more important economically there will lip 
a growing necessity of understanding the parasites which may elcck 
their injuries. A preliminary list of these parasites was publislied 
by the writer in Bulletin 73 of the Bureau of Entomology, without, 
liowever, indicating the sources of the records. Since that time many 
other important records have been added, and if all the species ])i>d 
bv the boll weevil investigation force were determined, doublr Pii- 
number of additions could be included. 

The credit for parasite breeding records made at the boll \v<vvil 
laboratory during 1907 and 1908 must be shared ecpially ]>y lii.' 
WTiter with ^fessrs. R. A. Cushman and C. E. Hood. 

Notice of omissions is very earnestly recpiested. 

Fungi. 

Axpi roiUus sp. is by Hunter ;iml Ilimls (1904. 10")) as bi-rd linm 

A«(//o»e<>n/i.s (irandis Boh., at V'ii.toria, Texas. 

Cordiinps s[». was fonuU attackinji the boll iAnthoiiomus 

at San .luaii Alleiule, (Townsend ISOria). 

Empuaa iEuiomophlhont ) -(pharroMpermu attacks the clover-leaf weevil, 
Phytoitomus punctatu^i Fab., abundantly at Annapolis .luniticni. .Mfl. 
(Johnsnn 1898). 

Entomophthora phiihHiOiin attacks tlie same weevil in Ontario (Flculier 
1900 ). 

/•Sana ^owicn' Lnccer is rcs-orded as killing adult Ph/fi/piO't roai /'"•<' O' .v 
Say (Hopkins 1S9G). 

•> 

,^porot rich urn ylohuVifvium was bred from the imbricated snout 
Epicnerus imbricaim^ Say. by Chittenden (190()h. 111). 

*■ 

Acarina. 

Tarsoncmidac. 

P(‘<Ucul’tid<H s]», (nee, vcntricosuH Ni'Wp. mls-spelle<l rentrivu}<>‘‘!i- • i> a 
coinm'jn parasite of AntliunomiiH yrandix Boh, (Rangel 19<)la. !>' 
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*Anthonomus eugenii Cano, the pepper weevil, (Meraz 1905), in Mexico, 
and is used by the boll weevil inveEtigation in Texas 

Pedicidoides sp. uov. is a parasite first discovered in tlie Dallas labora- 
tory attacking Trichoham compacta Casey and Anihommm grandi, 
Boh. It was later found to attack any insect within its reaob. 
p'ediculoides sp, is recorded from J.nria [BrurJufii) chinoisi, Linn, by 
Chittenden (1899. 245) under the name of Pedicithddes \:e,itneoms 
Newiii. (The genus Bnichu.^ Linn. 1767 is a synonym of iurin Scoi-. 
17C3 according to Ganglbauer (1903. 308). * 

Tyroglyphidae. 

TyroglyphUH hirvicepx Banks (1906) was described as a parasite of Ah- 
thonomuf( grandU. 

Diptera. Cyclorrhapha. 

Phoridae. 

Aphiochaeta nigrkeps Loew. (dtd. by Coquillett) was bi’ed September 26, 
1906, from "a very small parasite larva mi small weevil larvy" isolated 
from dry hanging bolls collected September 12th at Dallas, Texas. 
The puparium, larval skin and remains of the weevil larva in the 
breeding tube were the proofs of primary 'parasitism, 

Aphiochaeta fa-sciata Faileu (?) (det. by Coquillett)) 

Aphiocharia pygmara Ze(t. (det. by Coquillett) ( October 0, 

1906, a w'eevil larva was isolated from hanging bolls coilectcd at DaUjs, 
Texas, with this note: "Weevil larva full of Dipterous larv.-io." Eleven 
larvae left this host and pupated. On October 29. seven of the first 
species and two of the latter were l*rpd, 

Tachinidae. 

Mcfadvxia hasalif! G. T. (det. by Coquillett) is eontained in llie U. S. 
Xationjil Museum us a purasiti' id Coao/rac)o7^cv Loc. frmn 

West Virginia. 

i'holomyia inaeguipes Bigot (det. liy Townsend i is contained in the U. S. 
Xationul Mnsenni as a probable i)arasitc of Coiifitrarhchts nemiplttir 
Hbst. in Missouri, and as bred from C>inotntcheht.s jugfiindk Ltn;-.. taken 
at Mounds, Louisiana, August 30, 1S97 (U. S. D. A. 7662"’). This 
species was bred May 29, 19u7. fi'om ('o/zo/rac/n lus clegau.'! Boh. at 
Dallas. Texas. 

Miii'jphasia acnca Wied. (det. by Coquillett i is a pai-asiie nf Boloninu.f 
nastcu.'i Soy, Co}}<>trarheJu.'< jutjlaudis Lee,. porrubts 

Gyll, (Coquillett 1897): Awpclog}ypttrsc.s<,.siris I.ec. t Webster): l)c 
lhun()i>tii$ (jramfift Boll. (Pierce 1907b. 269. 19ii.s;i. 4()); Citnulrach* lus 
affiiiin Boh, (Pierce 1907b. 274). It is a coinnion p.arasite of Conotrocih 
(/'*; chgonn Bob. The Spheiiophorus record is leased on Pha^iorfida 
‘lo'taPica Towns., sui)[iosed to be a synonym of .1/. oi onn Wied. 
M'kopha.Pia rub\o<ta Coq. is a parasite of r'donsdicv Horn 

'Uoquillett 1897). 

f<cliifri(i Towns. ty])e. was eollecteil ovipositing in an acorn of 
M'"Tch.s nibd at Rustoii, Fa., Odober 31. 19)>7. by the writer. 
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• Eiuiiiomma cUstoidcs Towns, (according to Mr. Townsend this species i 
distinct from Myi(jphat<in aenea Wied.) is a parasite of Chakodennu 
aencus Boh. (Howard 1894. 280; Chittenden 1904. 43). 

Eniufomma [Loncin] glohosa Towns, (according to Mr. Townsend thi 
species also is distinct from Myiophusia aenea Wied.) was bred fvo), 
the bull weevil, Anthonomus onuuVts hy C. R. Jones throughout th 
fall of 1907 at Alexandria, La. 

Ltxophaga parvo Towns, type, was bred August 15, 1907, at Dallas, Tex.t. 
from Li.viiy siro^icAlis Boh. The weevil skin was attached to the m 
side of the imi)arinni. 

Hymenoptera. Vespoidea. 

Bethylidae. Bethylini. 

Cephaloiiomia hualiitipetuds Ashm. is recorded as possibly a parasite 
Ilypotheneiuus enHiitua Westw. (Chittenden 1893b. 250; AshMie;id 
1893a. 49. 451). This reewd is open to doubt. 

Hymenoptera. Proctotrypoidea. 

Platygasteridae. Platygasterinae. 

Trichaeix n(fipr-< Ashm. is possibly a parasite of Btr/UMniu.'s (josicus- l8:iy 
(Ashinead lS93a. 296, 451). This record is open to doubt. 

Hymenoptera. Chalcidoidea. 

♦Torymidae. Monodontomerinae, 

Mi<ro(ioiitf>itirnts <nitho>i(iaii Cwfd, attacks grandis Rob. .'iik! 

Aiithrihus \Bravhytaryiis] altematus Say (Crawford 1907a. 133; Iiaijb, 
179), being very abundant in central Texas on the boll weevil. iRra 
chytarsns S<-h. 1833~Antlirihiis porst. 1771 aecording to Ganglliaurr 
1903. 311). This parasite was also l>red in both sexes at Dallas. Texas, 
from Lai'ia [Z?r(/(7i los] (’jigua Horn. 

Chalddidae. Chalcidinae. Smicrini. 

SpilfirJntJcis sp. single male of this spi*<-ies was bnuid dead in a weevi] 
cell with tlie remains rif the weevil aiul its own exiivUnn in a haii.ijiin: 
square cnUected August 10, 1907, at Vietoria. Texas. 

Eurytomidae. Enrytomini. 

r.iiriitouio Knigdatidis .\slmi. was dt'seribed as parasitie on Mngdalis unui- 
(y/llis Say (.Vsimiead, 1896a. 326). 

Euryluu/a Ashm. was descrihed as parasUb* on TiiliiiUri}i<i 

foveofatnui Say (Ashmead 189Ca. 218). It is parasitic on wi/s- 
culas Say, ami .’<r' 7 uaaio,s'u.s Lee. (Pierce l90Ta; ic ‘i 

1908a}; on OithariH (niirhii Lee. (Pierce 1907h: 190Sa); oa .tfif/em*;- 
a/ics f)rtf;ii)(hrrae Pierce (nec. Lee.) (PiiTee iOaT.t. b: 

1908a; d); on Authunouins giundiK Roll. (Hunter ami HimR 
1905: Pierce 19071); 1908n; <■); on Apion srgiiipes Say (t’liiiieii(l'‘ii 
1908, 31). It was bre*! aluindanlly friun the typical I>aria in 1 te /e/Zc/ 
fnrnrsmna taken at Virtoria, Texas; from .S'pc/7nop)t(i.0H>! r<diiiti'i< 8(Ii. 
collected at Shreveport, La.; from Lixua Hrmhieonis at Dallas, l-xas; 
and from Trifhftbayin texnna Lee. at Ci8<‘o and Dallas, Texas: 
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•also bred from typical Mucrorhoptuff ftphacrak-iao Pierce collected at 
Del Rio, Texas. BnicTiophagiifi hermar Ashm. described from An- 
tJionomus graudis Is a synonym of tins species, according lo .j. C 
Crawford. 

Byuchophaguii mexicanus Aslini, was l)rc<l iu Arizona from Lnna [/Ira- 
.chm] albOffCHtenatvs Horn and L. sp. tTcwnsend 1895b). 

Perilampidae. 

fkrila?npns sp. A single individual was bred from the bull weevil, .la- 
tJionomus graudk. in an isolated weevil cell, -by C. E. Hood, from 
squares collected September 7, 1907, at Shreveport, La, 

Cleonymidae. Cleonyminae. 

CPeiroparhys colon Linn, attacks MiigdaUs fi€nri<ccny Lee. (Chittenden 
1900a. 37, 43) and Evvoptogaster [ficolytus] nigulosus Ratz (Howard 
1888). 

Encyrtidae. Eupelminae. Eupelmini. 

Ceramlycobius hrrvicauda Cwfd, was described as a parasite of Luria 
exigua Horn, bred at Dallas, Texas (Crawford 1908. 158). 

C€r(uiil)ycohius hruchivonifi Cwfd. was described as a parasite uf the 
typical Laria in VacheUio fftrnesiana from Victoria. T(‘xas, bred at 
Dallas, (Crawford 1908. 158). 

Ccrainhycohina cuKhmani Cwfd. was described as a parasite of Aa/)o;ao- 
grUHdis from Victoria, Texas (Crawford 1908. 158) at which place 
it has deflected in large numbers from iis original host, the typical 
Laria in Vachcllid furncsinnn. due to the failure of that plant' to fruit. 
It was also luvd as parasite of the lioll weevil at Hallcttsvillc. Goliad, 
and Brownsville, Texas, and Alexandria. La., and from Arncerrus ftis- 
ck-ulatns 'Well, at Victoria, Texas. 

Cernmhycobiii.‘< cyattiaps Ashm. is a very common parasite of Anthoao- 
ill IIS gniiidis throughout Texas and Louisiana (Mally 1902; Pierce 
I9()7b: 190Sa, c). It is also a parasite of Tplodcnna fuceolatum S;iy 
(Pierce 19(i8a). Lana exigua Horn (Chittenden lS9obi. Lixiix mu sen- 
h(s Say, Anthonomiis ulhopi!o>fUS Dietz (Pierce 190Tli. c: l90Sa). Tri- 
rhoharis iexnmi Lee. (Picn-e 1907b: 190Sa). Ijiriu ohftrta Say (Chit- 
tenden 1S99. 242). It was an abundant parasite of Laria exitiua Horn 
collected at Dallas: was bred from the liiiismlic (Vachellia) Laria col- 
lected at Victoria: from liipeniiftphagu-'t rohiniae Sch. and Lixits sem- 
hicolfly Boh. at Alexandria, La.; from fruit of Cratargns niolUs at Vic- 
toria. Texas, infested by Tarhyptcrelluy quadngihhu>i Say and Cono- 
irarhelus (rafaegi Walsh; from Trirhohari.^ conipiKin Casey collecttsl 
at Paris. Texas: from Raptisia pods infested by Tifchius sordidtis Lcr.: 
and was also bred at Washin.sloii liv .1, A. Hyslop from Aphm ro^lntm 
Say. • 

Tin}thi!<figmod(\H fgchii Ashm. \va.s desrribed from Tyrhhis srmi.sqiiumomfs 
Lee. (Ash mead 1890. 20). 

Encyrtidae. Eupelminae. Tanaostigmini. 

L ilridntnoina albipcs Cwfd. was descrihiHl from Aiih'iifex ti'iiuipC'^ Lee. 
apon whieh It breeds abumlanlly at Dallas, and fnun Suiirroiiy.r iuvhoi- 
Lee. upon which it is very abundant at Victoria (Crawford 1908. 
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Pteromaiidae. Pteromalinae, Metaponini. 

Brwhobfus laticoJUs Ashm. attacks I/arfa oUecta Say (Chittenden isji; 
242) and Laria pimru7n L. (Pierce 1908, 42). 

Pteromaiidae. Pteromalinae. Rhaphitelini. 

Rhaphiteles [Storthyoocerus] sp. was bred from Magdalis armicollis S;i 
(Hubbard 1874). 

Rhaphiteles maculatus Walk, is recorded from Eccoptogastei' [Scolyiit,. 
rvgulosiis Ratz (Howard 1888), 

Dinotus sp. attacks Magdads aenescens Lee. (Ciiitteiulen 1900a. 42). 

Hahrocytus rhodohaeni Ashm, was described from R/iodobflenws tredeci,, 
pioic^dOfs III. (Ashmead 1896a. 220; Howard 1900. 105). 

Pteromaiidae. Pteromalinae. Pteromalini, 

Aferflporits calandrae How^ attacks Cataudra oryzac Linn, as well 
Sitodrepa pauicea Linn, (How^ard, Comstock 1881. 273; Chittendfu 
1S97. 43-45). 

Mevaponis l)ruvhivorUi( Asbui. w'as described as a parasite of Lqi iii 
igua (Asbinead 1893, IGI). 

Mcraporui n. sp. has been bred from Calandra onjzae by E. S. Tm kcr at 
Plano, Texas. 

Cflfoloocio^ oat/ioaomi Ashm. was described from da/hoitoatas si{itnitn>i 
Say (Chittenden 1893a. 185) and also bred from Anthonomua nigriim.- 
Boh. (Chittenden 1895. 351). A species closely resembling this attal k^ 
Anthonamiis (irandis in the fall at Waco and Dallas, Texas. 

Catohiccas toeliodis Ashm. was described from A^'axthoscelis [CoeUw'h s] 
accphalns Say (Ashmead 1890. 227). 

Catohiccus huntvri Cwfd. was described from \u\\. 

at Mineola and Waco, Texas (Crawford 1908. ICO), and has also litva 
bred in many other parts of southw'esteni Texas. It is a parasite nf 
Anthouo)niis alhopiloiniH Dietz in south Texas, A. eugenii Cano, tin- 
per weevil, A. Lee. at Clarendon, Texas, A. signaiHH Say 

from dewberries in south Texas. A. aeneahts Dietz throughout r(>iiir;il 
and west Texas, A. heterotherne Pierce at Jin kstmville, Texas. 
tcJT/b/.if quadrigihhu-s Say at Victoria. Texas, and /ygobaris xauIlKi.riiU 
Pierce at Runge and Beevilie, Texas, It was bmincrly confused wUli 
the following species, 

Catnlavf iiH laccrLc^ Asliiii. was descrilied from Anthitnotiius sigiuiln^ 8iiy 
(Chittenden lS93a. lS9Ct. Sinee this species has in the past bci'ii run 
fused witli the preceding species only tlie following reeords may hr 
credited to it; An/lioao»tM-v abyr/MMS Boh. (Chittenden "ddi, 

Apioi) drrofta ittiUit Sul, .\pion grisnini Sm. (t'blttembai 1908. 3". 3ji. 
Larin exigmi Lee, (Pierce 19<)8. 37). It also atlai’ks Aathunouni^ ihiin- 
dis Boil, tmii.ily in east Texas nml Ijoiiisiana, A. Uiri;'; in 

liOtlisiana, A. r/p/ontoxte/bti Pierce, A. {ulrnn I.ei-. anti Aid' iG'S' 

L(‘c, in Texas, 

yffnntdlfuras tylodermnr Aslun. was deseril>ed from Tylodvrmn 

tuvi Say (Aslmiead 1893. ICU, atid is also recorded from Aic/c f' .'.'bpr 
fer Hf’sosfris Lee. (Webster 1900 i, Liras musvulus Say (Pier- 19“', 
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>908), LixM mucidiis I,ec. (Pierce 1907, 200) and Lixiix pamm Lee 
(Pierce 1908. 43 ). 

pteromalidae. Spalangiinac. 

CcrocephaJa elegans Westw. is a parasite of CaUmdra oryzae Liun. nnd 
also of Sitodrepa panimi Linn. (ChittenOen, IS 9 7 . 44 ). 

Cerocephala pityophthori Ashm. attacks Pif ijophthorus coimmiUs Lee. 
(Riley arid Howard 1891. IV. 123). 

CerocephoJa scoli/tivora Ashm. parasitic on Logauiiis ficM Schwarz 
(Riley and Howard 1891. IV. 122). 

Eulophidae. Entedoninae. Omphalini, 

OniphaJe elotigaius Ashm. was bred from Aftemas rhok Bob. at Wales, 
Maine, by C. E. Frost (P.sycho 1904). 

Omphaie Uvida Ashm. is a parasite of Ccnifjrliynchus ivpae Gyll. (Chit- 
tenden 1900b. 49), 

Eulophidae. Entedoninac. Entedonini. 

HoriiSMOtm [HrdcopeUc] poinmoi Ashm. is probably hyperparasitic on 

Spermophayus r>hi>n(ie throujrh CtfeMophaues spermopliufji \shm. (Wick- 

ham 1895), 

HQrimenu.<^ Vmvorus Cwfd. is described as parasitic on LUm muscuhis 
Say (Crawford 1907b. 180) and has been ])i‘ed frequently from Idxus 
scf'ohicoJIis Boh. 

HorismenH^- lllok-opeJte] producio Ashm. was bred from Ijiria [Bnuduif^ 
arnica Horn at Las Cruces, X. M. (Townsend 1895b). 

sp. have been bred as parasites of various species of Laria. 
Asecodes aWttOi\s}s Ashm. is a secondary parasite on MagdaJis aoiescens 
Lee. (Chittenden 1900a. 37). 

srrffdes phI(K:otribi Ashm. is a spcmaia ry parasite on Lixus muscuJU!^ 
01 .. Piiyophth(/ru.'i iniifutissimus Zimm, and Chra}nmif> ieoriae Lee. 
(Chittenden 1898. 48). 

Eiitrdon lithoveUetidis Ashm. parasitizes Aathoiomus nitrriuus Bol). 
(Chiltcndon 1S95. 350). 

Eulophidae. Entedoninac. Pediobiini. 

EnglgpiHs rohiistKA Cwfd. was described from AnihouomuM nigrinus Boh. 
(Crawford J907b. 180). 

Eulophidae, Tetrastichinae. Tctrastichini. 

Tctnif<(irhn<f .vp. attacks Orthorifi crofehii Lev. < Pierce 1907, 190S). 
Telrastichus .^p. attai'k.s Bnicon iiupcms Cr. the parasite of Orthoris 
rroichii Loc. (Pierce 1907). 

Mymaridae. Mymarinae. Anaphini. 

Aiiapin^fi coiifityavheU Gir. was described as an egg parasite of Conuirar-h^ 
iirauphar Hbst, (Girault 1905, 220), 

Hymenoptera, Ichneumonoidea. 

Ichneumonidae. Cryptinac. Phygadeuonini. 

hrookcHi Ashm, was described as a parasite of Vrop^aiiHs iitae- 
tpiEis Say, (Brooks 1900, 240). 
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Ichneumonidae. Pimplinae. Pimplini. 

Plmpla. pierela^ Sjiy is recorded as parasitic on Mononyckus vulpcctii 
Boh. (Harrington 1S91). 

rimpla inquisitor Say is also recorded from the same weevil (HainiU , 
1894). 

irritntor Falir. lias been bred from Cryptorhynchm lapaK ; 
Linn. (Jiilieh 1887). 

Ichneumonidae. Ophioninae. Porizonini. 

Forizon conotraihcli Riley is recorded from Conotrachelus nenuphar H!.r.\ 
(Riley ami Howard 1S90. III. 156). 

Braconidae. Euphorinae. 

Co.<Jn)Op?ioru^- hop/ci/islt Aslini. is recorded from Polygraphus ruftprn,,;^, 
and PityophthorHS sp. (Hopkins 1899). 

Euphorus phloeotribi Ashin. is a parasite of Phlnrotrihus frontalh [Clv.u 
teiideii lS96b. 249). 

Braconidae. Helconini. 

Helcon Ugator Say is parasilu- on Eccopiogaster [^coiytus] muHvu^ Say 
(Hopkins 1S92. 259). 

Braconidae. Blacinae. Calyptini. 

Catyptus Cr. is a parasite of Ampcloglyptcr ^esoslrix Lee. i Web- 

ster 1900) and Anihonunins signatus Say (Chittenden 1893a. 181 1 , 

Braconidae. Sigalphinae. 

Sigalphus (.niitidensis Prov. is recorded as parasitU^ on AatliOKOiinc'! .v-//- 
tellatus Gyll. (Gillette 1890. 280). 

Sigalphn-s roj)Giri Riley is a parasite of Podnpion gaJtivota Riley or iis 
guest C y/ 1 a cb'O CO pi »)'!/.>; hnignlus Lee. (Riley and Howard ls9i'). I[. 3:>:]i 
and also of ConotracheJus posikatufi Bob. (Pierce 1907b. 275 i. 

SigOrlphi'^ ciircitlionis Fitch is the ciunmon parasite of Conotrai-hria^ nciotr 
phar Hbst. and iil.a} attaf’Us Conotruchrhis ritniann Boh. commonly at 
D.allas and Viidoria, Texas, it is rc<“ordcd from .Anf/nomaiios g'-dinii.'t 
Boh. iHnmer and Hinds 1904. 106). TricnohanH frinotatii Say (Cliii- 
temlen ]9<)2} nwii Conoiratjirln^ ingidudis Tam-, (Pierce 19o>a. 13 i. Tlni 
last record is Itased on spcilmcns seen in the Xatioual Htiscauii. 

Nh/tHplnos ziKpfbitridis Cwt'd.. is tvpifally pavasilic upon /.ytptbans .an.- 
thuxyti Picia e ( lh<*rce 1907b. 289). 

Higaiphnu s[). is vi'cnrd^Hl from Chiilrodcrniii.s noims Ihdi. (llmvavd P'd. 

2<S0). 

Vroxigatphns nulhunumi ('wl'd. was fmanerly referred to as f . r'ih!!.d>i< 
Asbm. in aecn'dil iii.g B to the boll wetfvil (Hunter and lliniB 19(0, 
107). IL is <les«'ril>cii fnpin Anthondnitix grandis (Crawford Mona. .[•■•■o 

t nmgnlphiis annulitx Aslim. is a parasite of P.alauiuus (Gliiiondcn 
1904. 33). Speoiinens seen in the National Museum trom \^'d 
ginia were Itnal from a Conotrachelus in nuls, 

Urosifjalphux brughl Cwfd. was ddsmibed from Lurid prosopix G"'- 
ford 1907t>. LSI). It also attacks the Uifia In ViudidUa 
pods, and t<pcnn<)phnguH robiritac Sch. 
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Vfosigalpnus schwani CwM, was described from the boll weevil, An- 
t/ionomtrs grandk in Guatemala (Crawford 1907a. 134 ). 

Braconidac. Cheloninae. 

pnaneroloma HMaJis Hald. is very doubtfully to be credited as a parasite 
of Anihonomus niorinus Boh. (Chittenden 1895. 350). 

Braconidac. Agathidiinae. Microdini. 

Microdxis simiUmus Cr, is possibly a para.sit6 of Lixus scroUcoUis Bob 
(Hopkins 1892. 259). 

Braconidac. Braconinae. Braconini. 

OUjptomorpha Hxi Ashm. is recorded from Liras scroUcoUis Boh (Hop- 
Kins 1892. 256). 

Glyptomorpha mavarifus Cr. is recorded from the same weevil in the 
same reference. 

Qlyptomorpka novitus Cr. attacks Lixits musculu.^ Say (Pierce 1907b 
261). 

Glyptomorpha rugator Say is a common parasite of Lixus co^avm Say 
(Chittenden 1900h. 61) and Lixus ^nusculus Say (Pierce 1907a. 43). 

It also attacks scrobicoUis Boh, (Pierce 19Q7b. 2G1). 

Vipio helfragel Cr. is parnsitic on Lixus savbicoIUs Boh. (Hopkins 1892. 
256). 

Melofiobrucoii simplex Cr. attacks D end rod on us piceaperda Hopk. (Cur- 
rie 1905. 82). , 

Microbracou nui)crns Cr. is parasitic ou Orthon'.'? crotcUi Lee. (Pierce 
1907a. 44). 

Bracon anolddis Ashm. was dcscrilied from Tyiodema fragariae Riley 
(Ashmead 1888. 019). 

Bracon unfhonomi Aslun. was described from Authonomtts signatiis (Chit- 
tenden 1893a. 182). 

Bracon mdlUor Bay fhe common i)arasite of Anthonomus grandis attac'ks 
also Anihonomus nihopilosus Dietz (Pierce 1907b. 270, 271), A, eugenii 
Cano (Pratt 1907), A. fulvus Loc., A. squamosus Lee. (Pierce 1907a. 
41, 43), CrajHJiiia.s iuflcv/imiis Say (Brooks 1906. 240), Drswon’s senpa- 
li-'i Lee. (Pierce 1907b. 263). U 1ms been bred by Fred M. Brooks from 
Lonoiraxlidus nenuphar Hhst. and at IVasliiu.^ton and Dallas from 
Tyloiferma furenluhim Say.. Hraron ( xunthoslidma Cr.) is recorded 
from L(i/' 1(1 [/?racft».s] fratercuia Horn (Baker 1895). 

Bracon pissodis Ashm, parasitizes Pissodes strohi Peck (Riley and How- 
ard 1S90. 3IS). 

lirncon rhyssemufi Aslim. m.s, was bred from Rhyssematus lineuiicoVi.'f 
Say (Pierce 1908a. 44). at Detroit, Mich., July 24, 1SS9, by F, M. 'Web- 
ster. I 

Brac’oi svulytivonis Cr. is a parasite of hkropitignsicr Quudrispiuosus 
Say (Packard 1S90. 295). • 

.'<n\irrony<jis Ashm. ms, was breni from tiniicmny.v tuehoidcs Lee. 
and Howard 1890. II, 350). 

Bivru,. shohi j.s mentioned by Hopkins as a jiarasitc of Tomicut ptni Say 
Idv. Ent. lull, 37, ■120>. 
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Braconidae. Rhogadinae. Rhyssalini. 

Rhyssalus pityophthori Ashm. is parasitic on Pityophthorus (pior 
1908a. 44). 

Braconidae. Spathiinae. Hormiini. 

Heierospflu^‘ [Cai'nophanes] sp. is recorded from Laria Usignata Hi.: , 
(Riley and Howard lS9o. 2S6). 

Hcterospihifi pitiiophthori Ashm. ms. is a parasite of Pityophthorus o(/ 
«iceps Lee. (Hopkins 1S99). 

HeterospUus [Caenophanes] spermopkagi Ashm. attacks Spermopluoj 
roJ)inii Sch. (Wickham 1895). 

Braconidae. Spathiinae. Spathiini, 

ahOominalls Riley attacks PhIoco.9mH.s dentatus Say (Riley jukI 
Howard 1890. 350). 

Spilt hlus hrericdtidus Aslun. ms. is a parasite of Dnjocoetcs autograiihHa 
Ratz. (Hopkins 1892. 258). 

Spathius PriDineus Ashm. is probably a parasite of Eccoptogaster 
(Hopkins 1892. 257). 

N'po/fti'a.? mufldCHsis Ashm. is recorded from Dryocoetes autograplm 
Ralz., J\faf/da/is oh/r(r Hbst., Phloeosimi'S graniger Chap., and Tomici).? 
sp. (Hopkins 1892, 258). 

Spathitis claripcnnis Asbiu. its. is recorded from Potygraphus rvfipcma 
(Hopkins 1892. 257). 

.Spntk/M.v tr/fa.'^cidtu.s Riley attacks Eccoptogaster guadrispinosus Say 
(Packard 1S90. 294). 

spathius uiiifasciatUH Ashm. ms. attacks the same species (Hopkins 1S92 
258). 

Braconidae. incert. sed. 

Lysitermes scohjtU'idn A.sbm. ms. i.s also iwordotl from ErcopPeKu^ter 
gnadrUpinosns (Hopkins 1. c.). 

List of Weevils Parasitized 

In order to inalio t)ie forofyoing irforonee nmro appUeobIc, the f*'l- 
lowing list has been arranged. The inclusion of the Lariidm (Brudii- 
diP ) i.s on atmonnt of their close relatiimslnp to the Rhyncho]>hor(i!i> 
scri('s. Species of economic importance are given in bold face type, 
ami sptK‘ies serving as eodiosis of boll Nveevil parasites are proci'ded by 
an a.stcrisk (* ). 

Aeanthoscelis aceiihalns Say (’atolaccus coellodis Ashm, 

•Ampcloglyptcr sesostris Rcc Myiophasia aeima W'hhI. 

Nboi'atnluccus lylodernuK' Aslnsi. 
ralyptns tildator Cr, ^ 

*.‘\nthojionuis afsieuliis Dietz Hatolaccus huntcri Cwhl. 

^Arttbnn*'jims albopibi.sus Dietz fVj'artdfycobius cyanlcep'; Adim. 

('.atolat'ciis hindcri (hvfd, 
ratoliH’CMs iiiciTtiis Ashm 

Hraeon mellilor Say. 

C'atolaecus iaccrtns Ashm. 


'Aiitliomnnus aphinmstcplit Picn e 
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‘Anthonomus eugenii Cano PediciiloitJes sp. 

Catolac-<nis hunteri Cwfd, 

Bracon inellitov Say. 

Aiitbonomns fulvuis Loc Caioiaccus ineertus Ashm, 

Bracon mellitor Say. 

Anthonomus grandis Boh Aspergillus sp. 

Cordyceps sp. 

Paliculoides (2) spp. 

Tyroglyphiis lirevic-eps Hank.-i. 
Aphiocliaefa nigriceps Luew. 
Aphiochaota fasoiata I'allen 
Aphiochaeta pygmaoa Zett, 

. Myiophasia acnea Wied, 

Eiinyoiuma gloliosa Towns. 
Miei'odtintomdru.s authonomi Cwfd. 
SpUiichalc'is sp. 

Euryioma tvlodormalis Ashin. 
(Bnicliophagiis herrcrae Ashm.) 
Perilampiis sp. 

CGr.ambycobiiis cushmani Cwfd. 
Ceraml^ycohius cyanic^eps Ashm. 
Catolacctis near nniiionfuni. 
CatolacH'Us Imnieri Cwfd. 

Catolacrus inc^ertiis Ashm. 

Sig;i][)lnis eiirculiouis Fitch. 
Ui’osigalpluis authonomi Cwfd. 
Urosigalphu.s s(■lu^■aI■zi Cwfd. 

Bracon mellitor Say. 

^Anthonomus heterothecae Pierce Eurytoma tylodermatis Ashm. 

Catolacctis Im uteri Cwfd. 

•Anthonomus nigrinus Boh C.-itoIaccus antlioiiomi .\shm. 

Catolaccus iucertiis Ashm. 

Entodoi) lithoconetidis Ashm. 
Eriglyptiis robustus Cwfd. 
?Plianerotoma tlbiali.s Hald. 

•Anthonomus signatus S.i.v Cntolacfus anthonomt .A-hm. 

Catolaccus hunteri Cwfd. 

Catola'-cns itn'Ciius Ashm. 

Calypius libiator Cr. 

Itraeon authonomi Ashm. 

Anthonomus scutellatus V.yW Sigalplius camulensis Prov. 

hAiiiliiitinmii.s sqiuniiosus Leo Eurytoma tvlodeniiatis Ashm. 

CatiiJaccus hunteri Cwfd. 

Brao.»n mellitor Say. 

^Autlu'iUis ;\Uevnatn> Say Mirrodoutoiuerns aniliiHmml Cwid. 

*Aiiiu!! deeoioraUnu Sm (’;Uoi;iccu>J iin’emis Ashm. 

til gri scum Sin ^ .thttolaccus iiu'ertits Ashm. 

*A|)iiiii ;'<islrum Say Ccrainltyeobius t yaiiieeps Ashm. 

*Aini.u segnipps Say Eurytoma tyhidermatis Ashm. 

*Araecerus fascicuUtus Well Ceramhy.nhius enshmani Cwfd. 

Attehitms rliol.s Boll Omiilmle {dongatus Asluii, 
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*Aulcutes teniiipes Lee Eutriehosoma albipes Cwfd. 

Catolaccus iucertus Ashm. 

Balaninus sp , Tlrosigalphus aniiatus Ashm. 

*Balaninus nasicus Say Myiophasia aeuea Wied. 

?Trichacis rufipes Ashm. 

(Brachytarsus Sch. 1833= 

Anthribiis Forst. 1771.) 

(Bnichus Linn. 1767= 

Laria Scop. 1763.) 

Calandra oryzae Linn Meraporus calaudrae How. 

Mei'aporus ii. sp. 

Cerooephola elegans Westw. 

Ceutorhynchus rapae Gyll Ompliale livida Ashm. 

Chalcodermus aeneus Boh Ennyomma elistoldes Towns. 

Sigalphus sp. 

Chramesus icoriae Lee. Sewdes phlocotvibi Ashm, 

Conotrachelus sp IFrosigalphus annatus Ashm. 

'^'Conotrachelus afiSnis Boh Myiophasia aenea Wied. 

*Conotrachelus crataegi Walsh Ceramhycohius oyanieeps Ashm, 

*Conotrachelus elegans Boh Cholomyia iuaoquipes Bigot. 

Myiophasia aeuea Wied. 

Sigalphus curculionis Pitch, 

*Conotrachelus juglandis Lee Metadexia basalis G. T. 

Cholomyia inaequipes Bigot. 
Myiophasia aeuea Wied. 

Sigalphus c'urculionis Fitch. 

* Conotrachelus nenuphar Hbst Cholomyia inaoqiiipes Bigot, 

Anaplies conotracheli Gir. 

Porizon conotracheli Riley. 

Sigalphus curculiouis Fitch. 

Braeon mellitor Say. 

Conotrachelus posticatus Boh Sigalphus coptnri Riley, 

^Craponius inaequalis Say Sti hose opus brook si Ashm. 

Bracon mellitor Say. 

Cryptorhynchus lapathi Linn Ephialles Irritator Fabr. 

Cylindrocopturus longulus Lee Sigalphus copturi Riley. 

Dendroctonus piceaperda Hopk Melauobracou simplex Cr. 

‘Desmoris scapalis Lee Bracon mellitor Say. 

Dryocoetes autographus Ratz Spathiiis brevlcandiis Ashm. 

Spathius canadensis Ashm, 

Eccoptogaster muticus Say Heleou ligator Say. 

Spat hi us linmneiis Ashm. 

Eccoptogaster quadrispinosus Say. . Bracoii scolytivorus Cr. 

Spa thins trifasciatus Riley. 

Spatliius nuifasciatus Ashm. 
Lysitermes scolyticida Ashm, 

Eccoptogaster rugulosus Ratz Cheiropachys colon Linn. 

• Rhaphltelcs macnlatiis Walk, 

Epicacrus imbricatus Say Sp(>rotrlch\im globulifcrnm S. 

Hypothenemus eruditus Westw ?Cephjilonojuia liynlinipcnais Aslun. 

Laria sp .Horistneims sp. 
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Uria^sp. in Lotus BniehoiJba^iis mexicnniis Ashm. 

[.aria sp. in Vachellia/ Eurytoma tylodermatia Ashm. 

Cerambycobius bruchlvorns Cwfd. 
Cerambycobius cusbmani Cwfd. 
Corambycobius cryaniceps Ashm. 
Urosigalphus bruchi Cwfd, 

[.aria alboscutellatns Horn Bruchopliagns mexicanus Ashni. 

Laria arnica Horn Horismenns prfxlucta Ashin. 

[.aria bisignata Horn Heterospilns sp. 

Laria chinensis Linn Pediculoides sp. 

+ Laria exigiia Horn Microdoutomcrus anthonomi Cwfd. 

Cerambycobius brevicaiida Cwfd, 
Cerambycobius cynnlccps Ashm. 
Meraporus hriichivorus Ashm. 
Catolacciis incertus Ashm. 

*Lai'i:i fraterciila Horn Bracon mellitor Say. 

*Laria obtecta Say Cerambycobius cyani(‘eps Ashm. 

Bruchobius laticoUis Ashm. 

Laria pisorum Linn Bruchobius latieollis Ashm. 

Laria prosopis Lee I'njsigalpbus bruchi Cwfd. 

Lixus concavus Say Glyptomorplia rugator Say. 

Li.xus mucidus Lee Xeocatolaoeus tyiodermae Ashm. 

^Uxiis musc'ulus Say Eurytoma tylodermatis Ashm. 

Cerambycobius cyan i ceps Ashm. 
Xoocatolaccus tyiodermae Ashm. 
Horisrnenus lixivorus Cwfd. 
Giyptomorpha noYitiis Cr. 
Glyptoniorpha rugator Say. 

Li.xus parous Lee Xeo catolacciis tyiodermae Ashm. 

^Lixiis scrobicolli.s Boh Lixophaga parva Towns. 

Eurytoma tylodermatis Ashm. 
Cerambycobius cyaniceps Ashm. 
Horismenus lixivorus Cwfd. 
Microdiis sinulliinns Cr. 
Giyptomorpha lixi Ashm. 
Giyptomorpha mavaritus Cr. 
Giyptomorpha rugator Say. 

Yipio belfragei Cr. 

Loganius hens Sohwmrz Ceroce])hala scolytivora Ashm. 

*.>la(rorhoptns sphaeralciae Pierce. .. ^Eurytoma tylodermatis Ashm. 

Magdalis aenescens Lee Cheii’opachys colon Linn. 

Diuotns sp. 

hyper par. Asecodes aibitarsis Ashm. 

Magdalis armicolUs Say Eurytoma inagdalidis Ashm. 

» Uhaphiteles sp. 

Magdalis olyra Hbst Si>atliius canadensis A-^hni, 

Mononychus vulpeculus Boh Piinpla pterelas Say 

Piinpla inquisitor Say 

■Ortlioris crotchil Lee Buryloiiia lybuh'nnatis Ashm. 

Tetrasticliiis si>. 


Microbrai'on nu perns Cr. 
hyperpar, Tetrastichus sp. 
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Phloeosinus dentatus Say Spathius ahdomlualis Riley. 

Phloeosinus graniger Chap Spathhis canadensis Ashm. 

Phloeotribus frontalis 01 Secodes pliloeotribi Ashm. 

Euphorus phloeotribi Ashm. 

Phytonomus punctatus Fabr Empusa sphaerosperina. 

Eiitoniophthoi’ji phytonomi. 

Pissodes strobi Pe(‘k Biaeon pUsodis Ashm. 

Pityophthorus SPP Cosmophoms hophiusii Ashm. 

Rhyssalus pityophthori Ashm. 

Pityophthorus cariniceps hoc .Hetcrospilus pityophthori Ashm, 

Pityophthorus consimilis Lee Cerocephala pityophthori Ashm. 

Pityophthorus minutissimus Ziniiii. . .Seoodes phloeotrihi Ashm. 

Platypus compositus Say Isaria tomirii Lugger. 

Podapion gallicola Riley Sigalphus coptuii Riley. 

Polygraphus rufipennis Kirby Cusmophonis hopkinsii Ashm. 

Spalhius (davipennis Ashm. 

Rhodohaeims tredecim ijumdatus 111 . . ilahrocytiis rliodobaeni Ashm. 

Rhyssematus lineaticollis Say Bracoii rhysseinati Ashm, 

( Scolytus aiict.=- 
Eeeoplogasier Hbst. 1793.) 

Smici'onyx tyrhoides Le<‘ Entrhhiisoma albipes CwU\. 

Bracon smicrouygis Ashm, 

*Spermoi)h;i,gus mbiniae S<-h Eurytoma tylodermatis Ashm. 

Cerambyoobius eyaiiireps Ashm. 
Urosigalphiis brurlii Cwfd. 
Heterospilus spermopbagi Aslim 
hyperpar.? Horisim'iuis pupenoi Adi 

’''Sphenophorus parvuius Gyll .Myiophasia aiaiea Wied. 

( Phasioclisia metallira Tnwiis. i 

Sphenophorus robustus liora Myiophasia robusta Coq. 

^Tachypterellus quadrigibbus Say. , . .(’'eramliycnbins ryanieeps Aslun. 

Catulacfus buideri Cwfd. 

CTaeiiyplenis Dietz 1S91 preoee. " 

Ta.'liypo-relUis Ckll. & Fall 1907.) 

Tomicus sp Spatbins eanadmisls Ashm. 

Tomicus pint Say Bracon str«)bi .\shm. ? 

♦Triehiibaris runipacta Casey IVdimhiides sp. 

Ceraiiibyciiliius cyaniiTps Ashm. 

♦Triflioltai'is jexana Lee Kuiytoma tybideiaiiatiB Asian. 

Cerambvenbiiis eyanieeps Aslim 

*Trichobaris trinotata Say Sigalphus l ureulbmis FUeli. 

Tychius semiscpiamosiis Ler' Tanausiigniodes (yeiiii Asimi. 

‘Tyehiu.s sordiilus I.ee CenimltyeHliius eyanita^ps .\shm. 

’^Tylodeniia fove'datiim Say Eurytmna tylndermatis Aslim. 

(hM'umbycnbius eyanieeps .Ashm 
Cjitolaeeus ineei'liis Ashm. 

Bnieon iiiellitur Say. 

T^b«ierma fragariae Riley Ura<‘on aiialeidis Ashm. 

Zygobaris xanibe\yli idei-ee ratolan iis bnnteri (Avfd 

Sigalphus zygiiiiaridls (Avtd. 
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THE ANNUAL MEETING OF THE ENTOMOLOGICAL 
SOCIETY OF ONTARIO 


The forty.fifth annual meeting of the Entomolo.ieal Soeietv of 
Ontario was held at the Ontario Agrieultnral CoIIo.t G,u.]„h' on 
Xovember 5 and 6. The meeting was most enthusiastic and iiiler 
estmg, and was well attended. The late Dr, James Fletcher, the 
President, had for some time been working to make this the’liest 
meeting m the Society’s history. His illness, which took an a-n-aw 
ated form just before the meeting, was the one disap, .ointment in 
connection with the gathering. The Society has always counted ,o 
great deal on his genial presenee and almost unfailing store of knowl- 
edge on all matters under discussion. Apart from this, however, the 
serious nature of his illness aroused grave apprehensions in the minds , 
of the members. 

The first afternoon Avas devoted almost entirely to a- eonferenee on 
“Some of the Chief Insect Pests of the Season.’’ The first of these 
disenssions was the Leaf-Blister i^^ite (Enophjjfs />///•/). This insect 
was reported from most of the fruit-growing distrids of Ontario and 
in some localities was said to be very abundant. In disenssinu' 
methods of control it was stated that though present last year 11 / the 
College orchard, it liad this year apparejitly disaiipeared entirely. 
This result was thought to be due to a spring application of linm- 
sulpliur. Several speakers recommended the use of this wash or of 
kerosene emulsion, either in the fall or spring, as satisfactory remedies. 

The Sliot-hole Borer (ScoJytus rugulosus) was the next pest dis- 
cussed. .Mr Cmsar gave an account of his observation last autumn 
on tln‘ I'avages of this pest in cherry orchards in the Niagara district, 
lie dted several eases where the beetles had attack(‘d perfectly healthy 
elnuTy triM's of both the swerd and sour varieties. Tiast year this 
attack b('gan in August. This year, when in the neighborhood of 
St. Catherines, on June 10th. he discovered that the beetles were again 
vei'v abundant and W(uv attacking both diseased and healthy trees, 
the latter wcum already at this date thickly spotted with gum exuda- 
tions and had evidently l>een attacked in iMay. Egg-laying, liowever, 
^vas .still to some extent going on in weakened and badly diseased 
truest Again this autumn tlw^ heigb's have caused serious damage to 
i'*')h cherry and ]duni trees, and to a lesser extent to peach. Moiit- 
ffioreney cherries are. liowever. exempt. The attack this fall began 
last y(‘ar in August, and eouti lined for sevtuml weeks, 'fhe experi- 
of tile two simsons suggest : that tlie moutlis of ^lay ami August 
probaldy the tiiiu's when fruit-growtu’s in infested districts should 
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be oh the look-out for these insects. Wherever badly infested ^ieau 
or dying trees were cut down and burned last winter and the othc'r 
trees thoroughly sprayed in the spring with lime-sulphur or an oil- 
wash, there was no damage this year until August, when swarms oi 
beetles again appeared. The necessarj^ breeding grounds were prol> 
ably provided in the many dead trees to be found within a radius o!’ 
a few miles. Dr. Felt cited cases of Scolytids having been repoiied 
migrating for several miles in large swarms. Something of tluN 
nature appears to be what has taken place in the Niagara district. 

The Apple Maggot {Rhagoleiis pomonella) occupied considerahlf 
atteiilioii. It is not, however, widespread in Ontario, and though 
present for several years in considerable numbers in Prince Edward 
County and several neighl)oring districts along the shore of Lake 
Ontario, it does not seem to have spread to any known appreeia])1o 
extent during this time. 

The Lesser Apple- Woiaii (Enannonia prunivora) had been i>- 
*ported by several orehardist.s as doing much damage to their apphs 
and a considerable amount of supposedly infested fruit had been for- 
warded to be examined. Only a smgll poreentage, however, of tlir 
injuries could, with any degree of certainty, be charged against this 
insert. It seems, nevertheless, to be present to at least some extent 
iu very many orchards in different parts of the province. 

Another subject of much interest briefly discussed was tlie ‘'Mal- 
formations of Apples and Pears due to Insects.’^ Specimens of wi»rk 
of the Plum Cnrcnlio on Apples were exhibited and also of soinr 
unknown sucking insect on Snow apples from British Oobnnliia 
This iujnry, according to the sender of the fruit, had been wai-ded 
off from his own orchard to a very large extent this year by the »ise 
of lime-sulphur, whereas the neighboring orchards where Bordi'aiix 
instead had been used wtov as sevio'cly a1 tacked as last year. Thi' 
cause of another class of distm tiun on apples and tx-ars mi uneomnioi! 
in Ontario orchards was debati-d. Some attribute<l the invcii],ir 
depressions and knotty a[)pe‘ara!n*e of sueh fruit to a (udeulio, of la is 
were just n.s finuly eonviiici'd that it was a sucking insect tliat was In 
Idame. The discussion brought out very eleariy l!ic need of nimli 
further investigation of siirli injuries. 

The Ovstcr-shcll Scale ( I.i pidimpJif s uh}\i) was another topii*. 
This is oni* of tlic worst pests in Ontario orchards. Fanners ai'c al 
least aware of tlu‘ msal of (aunbatting it. In adilition to the eoiinnnH 
praelij;e of using either a doul)b‘ a)>]>rtea1ion of whitewash on the Irns 
in the fall or kerf)Son(‘ omnlsion wln n the larvie are running, ninni" i‘ 
of fanners iii Ontario Fonnty el;iimed t'xeelleni resnlts during lir 
two years from spring applications of (lillet's Lye. 
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Further pests briefly discussed were tlie Codling-moth, the Turnip 
and Pea Aphids, and a Leaf Hopper {Empoa^ca sp.) attacking the 
foliage of potatoes. Nothing of special interest in regard to the 
Codling-moth was reported. Its ravages this year liavc, as usual, 
been severe in unsprayed orchards and even in some sprayed orchards 
in the Niagara district. 

The Turnip and Cabbage Aphis was reported from every part of 
the province, and has done unprecedented damage, especially to the 
turnip crop. The ordinary methods of control were recommended by 
some, but othei’s believed that in a season like this no known means 
could keep these insects from spreading in countless numbers over 
lurnip fields. ’ 

The Pea Aphis has done much damage, especially to late peas, whole 
jjelds of these having been destroyed. It was found that a very large 
number of the aphids, in some cases nearly 100%, were attacked and 
destroyed by a fungus disease that spread with gi’cat rapidity in some 
districts. 

^[r. A. Gibson of Ottawa reported much damage to potatoes in the 
eastern part of the province from the attacks of a Leaf Hopper (Em- 
poasca sp.) which seriously injured the foliage. 

Tlie chief speaker on the first evening was Dr. E. P. Felt of Alba^ny, 
X. y., who gave an illustrated lecture on ''The Interpretation of 
Nature.’’ The first part of the lecture was devoted to showing the 
work and habits of bark-boring insects. iMany beautiful views made 
these points ch'ar and revealed a most interesting field for insect 
study, and one new to most of the audience. In addition to the bark- 
borers, many other kinds of insi^ds of (a:'ouomie interest, especially to 
residents of towns and cities, Avere shown and their importance briefly 
pointed out. The leetiin' closed with an account of the JTonse-fly as a 
sniiree of danger to ])uhlic health. 

The morning and evening of the s*u*ond day were devoted chiefly 
to the I'oading of a niinilau’ of paper.s, mostly of a technical nature. 
.\inong those of an eeonoinie or ]>opiilar character were the following: 

'‘The Keononiie Imi)t)itanee and F(aKl-nahits of American Ceei- 
dojiiviidm. ” hy Dr. Iv P, Pelt. Albany. N. V.: “Observations on the 
^orglium Hidge in Louisiana.'* hv Mr. K. G. Treherne, Guelph; 
“Natural Enemies of Some Ontario Goeeiihe." by Mr. A. Eastham. 
(luclph; ‘‘Para.siio Work on tlie Gyp.sy and Brown-tail Moths in 
Massachusetts.'’ hy Mr. AV. R. Thompson, Gneltfli; and “Some Beetle- 
liatiiits.” by Air. F. Mon*is. Port Hope. 

In Ins jiapcu' on tlie (dHudomyiidm. Dr. Felt diseus.sed flrst a number 
nf 'lr-s|f‘uetive geimni and sf>e(*it*s, siieii as (lie Hessian Fly [MtVfdioJa 
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cksiructor), AVheat {Cecidoniyia iritici), Pear ^lidge (Co>ntar~ 

inia pijrivora), Violet Middle (C. violicola), Sorghum ^lidjre {C. sorg- 
hicoJa). Cotton Midge (C. goasypH), Box Elder Midge (C. negundi- 
folia), and other still unnamed species attacking various i)lants. 
Attention was then called to several beneficial species, especially those 
of the genus Aphidoletes, which live on aphids. Towards the close of 
the paper, the interesting preferences in regard to food plants showii 
by Cccidomyiids were referred to. For instance, 39 species have 
been reared from Solidago, 28 from Salix, 16 from Aster, and 10 
from Grape. The wide field for study in this great family of tiny 
insects was shown froiri the fact that there are already 700 Amei’icaii 
"species known, representing 50 genera. 

Til his address on ^‘Xatural Enemies of Some Ontario Coccidie.” 
^Tr. A. Eastham gave the results of a year’s careful rearing and 
study of the chief enemies of the more common scales in the vicinity 
of Guelph, viz.: Lepidosaphes ulmi. EuJccanium ccrasifcoc, E. cargoi , 
E. fh tclnri. Pidvinaria iimumt rabili:^, and Aspidiolus ostreaffonni.'i, 

Eacli i)a]>er was followed by a discussion so far as time jierniitteil. 

At the evening meeting of this day. Professor W. Lockhead. of 
iMaedonald College, St. Anne de Bellevue, Que., read a paper dm 
‘Ayiiat Entomology the Farmer and Fruit-grower Should Kmov.’" 
He was followed by Ilr. Fyles, of Levis, Quo., with a popular addri ss 
entitled, “The Farmer's Wraullot.” Dr. Bethune then read a paiuD- 
from Dr. L. 0. Howard, of \Va.shington, 1). C., on “The Present ( nD- 
dition of the Work Connei'ted with the Importalion of Foreign Ihnn- 
sites of the Gy])sy and Brown tail Moth.” 

In this paper. Dr, Howard mentioned certain very important 
innovations made in the work the last year or so. These were as 
follows: (If The laboratory has for greatei' convmiienee Ix'rii 

removed to Melrose Highlands. iMass. (2) A man thoronglily 
e([uii)petl in tlu* biology of his special group has hern ])ut in eliaigv 
of each divisitni of tin* work, so that now a Hymenopterous oxprrt 
looks after the Hymenoiiterous fiarasites, a Dipterous after the Dip- 
terous. and a (’oloopt crons aftor tlie CehMijitoroiis. (3) In onlsT 
that parasites shall leave Europe in a bett(*r condition to stainl tic 
oe(‘an voyage ami arrivo in a gr»od state at X<‘W York, a g(*neral lat>- 
oratory depot has he(‘n estai)Iished at Rennes. France, under a trained 
man. All stnpments an* lo<ik(‘d over and propcidy pn<'ked by hun and 
forwarded in the rpiickest and best way possible. (4) An ag' ti! 
has been sent to Jat>ari, win* re parasit(‘s are known to keep the D'ypA 
Moth under comjdcte control, and these iriseet allii^s are now arri\ ng 
in large numbers. Xot a feu* of them have aln‘ady Ik'cu I'olmo 'd. 
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5) Active winter work with parasites is being carried on. The 
.arasitcs are secured from nests of Brown-tail Moths from Europe, 
'hese are bred in artificially heated rooms and fed upon native 
ibernating Brown-tail larvie, the latter being fed upon vegetables 
, otained chiefly from greenhouses. (6) The eggs of Brown-tail 
,[()ths are being retarded in development by keeping them in cold 
i. crage until the arrival of egg-parasites from abroad. These readily 
,,hposit and breed in such eggs. This and the preceding innovation 
rrait of numerous generations of parasites being produced at times 
oi the year othenvise impossible. The important predatory European 
b.'tle, Calosoma sycophanta^ has been successfully reared and has 
(.^iiiblished itself. Over 200,000 of the most active enemies of the 
(fvpsy and Brown-tail Moths have been liberated this year under 
most favorable circumstances. At least 7 of the 57 species intro- 
duced are already known to have established themselves. Many others 
will, it is believed, soon be found to have done likewise. Dr. Howard 
c-(i)isiders the outlook more favorable than ever, and ultimate success 
(•ci'tain. 

The paper was greatly appreciated, and a vote of thanks to T)r. 
Howard, coupled with a statement of the Society’s deep interest in 
and appreciation of this great -work, was unanimously carried. 

V(ite of thanks to Dr. Felt was also passed for his kindness in coming 
so far to attend the meeting and for the great assistance given by him 
ill helping to throw light on the many difficult problems that arose 
ilnviug the discussions. 

The evening meeting urns conehuled by a short aeeoimt by Dr, 
llHluine of “The Insects in Ontario that had Attracted Notice During 
ibe Past Season.” 

L. Caesar. Er-5ecretar?/. 


JOURNAL OF ECONOMIC ENTOMOLOGY PUBLISH- 
ING CO- 

Tlu* annual meeting of the stoekbohlers of this company will prob- 
aiily lu* held Monday evening. December 28tl], the ])recise time and 
I'liU'i* Ix'ing announced at one or moi'C sessions of the Association of 
hc(ifi<iirii{' Entomologist.s, ^Miunbers of the Advisory Board are 
notified that it devolves njmn tliem to nominate the elective 
('rtiiris. ' K. l*. Fel l. Ptmiikiii. 

E. lUvnuiT Sa.mikhson. s*'irffar>/. ' 
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TWENTY-FIRST ANNUAL MEETING 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Hjiltimore, Md., Det*ember 28, 1908 

The twenty-first annual meeting of the Association of Eeonoi 

Entomologists will be held in Baltimore, Md., on Jlonday and Tiv s. 
day, December 28 and 29, 1908. The sessions will open at 10 a. n. 
Monday at the Eastern High School, corner of Broadway and Xuiih 
Avenue. The afternoon session Avill begin at 1 p, m. and meetings 
will be held on the following day at the same hours. Arraiigemi'nts 
w'ill 1)0 made to hold a session ilouday evening if it is necessary i., 
do so in order to transact all the business. 

Other Meetings 

The American Association for the Advancement of Science aiul ii> 
affiliated societies will hold meetings throughout the week. 

The American Association of Horticultural Inspectors will Imlil 
sessions at 8 p. m. Tuesday, Dec. 29, and at 9 a. m. Wedm-sihiv, 
Dee. 80. 

' The Entomological Society of America will meet Wednesday mul 
Thursday. Dec. 80 and 81. 

Railroad Rates 

A railroaU rate of uiie fare aiul tliree-tiftlis for tlie roiiml trio, on rt-r 
tificate pliin. been hy the Trunk r.iiie Ass^M•i^ltion, the Xi'W Kn^ 

land Tassen^er Assoriatimi (oxi-eptin^ via N. Y., t)nt. and W. Uy,. ilip Fasicru 
Steainsliip ('omiiauy and the Hanpu* and Aro()st(H)k U. R.), the Eav^u-ni • au 
adiaii Passen.^er Assoeiation, and ttie Peutral Passenucer Associatiai). 

The Western Asstwiatioii has un sale revised one-way fares in eti'ei t i" flii- 
ea^'o. Peoria and St. Louis, with the understandim: that persons can rei<ii)vli:i>'‘ 
from these isiints and take ai1vaiita>?e of any fares that may hr aiiilX')- 

iJied therefrom. The fares to rhieapi. Peoria ami St. Louis from a Uu:::*' luin 
of the Wt^sti'rn Passenjrer .Vssix iation territory are now on (In' basis rf (we 
<*euts per mile; heme, with the reduced fares from the tliree rities iiaimd. tlit- 
net rate amounts jirai tieally to a rate of fare and tillage tilths for \li>' I'laaii 
trip. A rate of fare and three-tifths has also heeu requested from [la- Sniiil)- 
ern ami the Trans-Pnntiuental Passenmu* Assoeialloiis, but divisions liavr ii<i5 
yet l>een received. 

Tlie foilowiim" directions are submitted for your giiulance: 

1, 'rickets at full fare for the jouiaiey may he secured uiUiin 

days prior to. and during the first thtas- days of the mmUinj:. tin* 
rtlites of the meeting are IteoeiiifK'r 2<1, PJb8. to .Linuary 2, cn’i-Mjmml 
you can obtain your tickets not earlier tl\an December 2:h P.H)8. aiai ni'’ 
than Decetnber 28, 1908. 

Fran {mints locatml at a i;reat distance, front whhli it t;dns vai 
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tliree^ays to reach Baltimore, going tickets may be purchased on a date which 
will permit members to reach Baltimore by December 26, 1908. 

2. Present yourself at the railroad station for ticket and certificate at least 
thirty minutes before departure of the train. 

3. Certificates are not kept at all stations. If you iiujuire at your station 
\-ou will find out whether certificates and through tickets can be obtained to 
the place of meeting. If not obtainable at your home station, the agent will 
nform you at what station they can be obtained. You can in such case pur- 
hase a local ticket thence, and there purchase through ticket and secure cer- 
lificate to place of meeting. Be sure that when purchasing your going ticket. 

,011 request a rertifirate. Do not make the mif<toke of nskinp for a receipt. 

4. On your arrival at the meeting, present your certificate to Mr. F. S. 
Hazard, assistant secretary. It has been arranged that the special agent of 
the Trunk Line Association will be in attendance at the office of the Pernne * 
iipiit Secretary, to validate certificates daily (9 a. j)j. to 6 p. m.) from Tues- 
day, December 29, 1908, to Saturday, Janimry 2, 1909, both dates inclusive. 

.1 fee of cents mil he char/jed at the meeting for each eertifiente validated . 

If you arrive at the meeting and leave for home prior to the special agent’s 
arrival or if you arrive at the meeting later than January 2 after the special 
;i.,:oat has left, you cannot have your certificate validated and consequently 
yon will not get the benefit of the reduction on the home journey. Yo refund 
of fare mil he made on account of failure to hare certificate validated 

If the necessary minimum is in attendance, and your certificate is duly 
validatwl, you will be entitled, up to and including January 6, 1909, to a con- 
tinuous passage ticket to your destinatitm via the route over which you niqde 
tile going journey, at three-fifths of tlie limited fare. 

Hotel Headquarters 

The hotel headquarters of this Association aud of the Association of 
Ihirticultural Inspectoi-s will be at the Rennert Hotel. Saratoga and 
Liberty streets, where a rate of .^^1,50 a day and iij) wards, on the 
European plan, has been secured. 

Special 

Tlic ijieeting at Baltimore will be the twciity-lirst annual meeting 
"f tfiis AssiKuatiou. A large number of members have signified their 
in1.-nii(ui of being i>resent and au excellent {>rograni is assured. 

All members or other iHU’.sons interested in entomology are urged 
t" albuid and to assist in making this tlie largest and most siieeessful 
itic(‘li!)g in the history of the Assoeiation. 

Program 

Alonday. Deeember ‘JS. 1:M1S. 1(1 a. in, 

Aiinnal a<ldress of the Bresid(mt. i\v Dr. S. A. Forbes, rrl>ana,*Il]. 

of the S(‘eretary. * 

hi].(iit ()| tilt* (junmitlee on t'onstitution, by d. IV Smith. N(‘w 
ihin wii'k. X. d. 



404 


JOURNAL OP ECONOMIC ENTOMOLOGY 


[Vol. 1 


Report of the Committee on National Control of Introduced Inseci 
Pests, by Wilmon Newell, Baton Rouge. La. 

Report of the Committee on Nomenclature, by Herbert Osborn 
Columbus, Ohio. 

Report of the Committee on Testing Proprietary Insecticides, It 
E. D. Sanderson, Durham, N. 11. 

Report of the committee appointed to attend the Annual Meetiii'; 
of the American Association of Nurserymen, by T. B. Symons. 

Report of the committee appointed to attend the Annual Mcetiu-' 
" of the Society for the Promotion of Agricultural Science, by A. I', 
Burgess, AVashington, D. C. 

iiliscellaneous Business. 

A])pointment of Committees. 

Reading of Papers 

‘‘Biological Notes ox Hurgantia uistrionica,” by R. I. Sunili. 
Raleigh. N. C. 

Statement of observations and experiments made during^ 190S, uirli 
^ particular reference to egg-laying and number of broods and their obla- 
tion to rejiiedial measures. 15 inimites. 

“Pemphigus te^sell.\ta Fitch.'’ By Edith If. Patch, Orono. y\v. 

Items in regard to the life history heretofore unrecorded, inclu-Viii:: 
notes on migrants, true sexes aud eggs. 10 inimifo'. 

Adjournment. 

Program 

l\ronday, December 2S, 1 p. m. 

Discussion of the Presidential Address. 

Reading of Papers 

“The Economic Statis oe the Hoise Fly.” By E. i‘. Kfli. 
Albany. X. V. 

A diseus.sion of the economic imiwrtnnce of this insect. 15 uiintnes. 
“Notes ox ('ranberry Pests.” By II. J. f'rauklin, tst. 

'j 

Park, Hinn. 

Notes on life histories of some of the insects c(mcerned and sotin' gon- 
•eral observations on parasilism. la ini'i'no- 

“Means Whereby the Economic Kntomohhust Can .\n'. 
Apiculture.” By K. F. [Miillips, Washington, I). C. !•’> nii'' 
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Method of Securing Apicultuhal Statistics.’’ By Burton 
N. Gates, Washington, D. C. 

Description of a method which has been successfully tried in Massa- 
chusetts. JO minutes. 

''Notes on Emfoasca malt LeB.” By F. L. Washburn, St. An- 
thony Park, Minn. 

New facts concerning the life history of this insect. IS minutes. 

"Do We Need the LvsECTARyf ’ 

General Discussion, which will be opened by E. D. Sanderson. Dwy- 
ham, N. H. 

"Relating to Parasites.” By L. 0. Howard, AVa.shington. D. C. 
Adjournment. 

Program 

Tuesday, Decemlier 29. 10 a. m. 

Reading of Papers 

"The Identity and Synonymy of a Few of Ofr Common Soft 
iCAf.EH (Coccidae).” By J. G. Sanders. AVa,shiijgton. D, C. 

12 minutes. 

‘‘Notes on Photomicrography and Insect Photography.” By J, 

b, Sanders, Washington, D. C. 5 miuuies. 

"Photomicrography of the Diaspinae.” By R. A. Cooley, Boze- 
;inn, Mont, 

Advantage of photographs over drawings; preparing the microscopical 
slides; camera lenses and illiniiiiiatioii ; plates, developer and exposure; 
prints. 15 minutes. 

"The Importance of Proper ^Iethods in Entomological Inves- 
lOATiON, ” By F. Webster, Washington. D. C. 15 minutes. 

“Additional Experiments with the Corn Field Ant (Lasius 
nTckh AMERiCANUS) Bv S. A. Foi’bcs. Urbana. Ill 15 mmntes. 

“Femigation Dosage for Tomatoes and Cucumbers.” By H. T. 

F'i'Makl, Amherst, Mass. 

Factors influencing the resistance of tliose plants to fumigation ami the 
strength of gas under which satisfactory results can be obtained at dlf- 
I'en'flt ages. 15 in iu 11 tes. 

“ K.\ PERI MEN TS IN THE CONTROI. OF THE CODLING MOTH." Bu E. D. 
S-uhlfTson, Durham. N. II. * 

A discus.‘<iou of the recent experimental work in spraying for the cod- 
ing moth. 15 mimifes. 

■Cljournmcnt. 
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Program 

Tuesday, December 29, 1 p. m. 

Reading of Papers 

‘Tree Crickets and Injury to Apple Wood.” By P. J. Parroti 
Geneva, N. Y. 15 mimites. 

“The Distribution of wan jose Scale in Iowa.” By H. E. Sum 
mers, Ames, Iowa. 

Notes on localities and amount of injury at northern limit of scale ii 
this region, 5 minutes. 

‘The Self Boiled Lime- Sulphur Wash as a Summer Treat 
MENT FOR the San Jose Scale. ” By A. L. Quaiiitance, Washingtni 

D. C. 15 minutes. 

“Summary of Results of Fumigation and Dippinci Experiments ' 
By T. B. Symons, College Park, Md. lo minutes. 

“Does Arsenical Spraying Injure Apple Trees By E. D. Bal 
Logan. Utah. 

^ A review of Bulletin 131, Colorado Agricnltural Experiment Statim 
with further evidence on the matter. 15 minutes, 

“An Experiment in the Control of Curculio on Peach," li; 

E. P. Taylor, ^Imuitain Grove, Mo. 

Results of a remarkably successful experiment conducted in Ihe Ozarl 
peach belt in the control of (ymotrachelus veuuiihar Hbst. on peurh ir 
using a reduced formula of lead arsenate, 12 minutes. 

“Notes of the Year from North Carolina.” By Franklin Slier 
man. Jr., Raleigh, N. C. 10 minuieR. 

“Entomologicai. Notes from Georgia.” By E. L. Worsliam 
Atlanta. Ga. to mimitcs. 

“Insects ok the Year in Iowa.” By R. L. Webster, Ames. l<>\\a 

10 minutes. 

Reports of Committees. 

Mist.'ellaneons Business. 

Election of 0 dicers. 

Final Adjournment. 
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The editors will thankfully receive news items and other matter likely to be of in- 
prest to subscribers. Papers wiil be published, so far as possible, in the order of re- 
eptioD. All extended contributions, at least, should be in the hands of the editor the 
t rst of the month preceding publication. Reprints of contributions may be obtained 
f.t cost. Minor line figures will be reproduced without charge, but the engraving of larger 
i; lustrations must be borne by contributors or the electrotypes supplied. The receipt * 
tf all papers will be acknowledged.— E ds. 

The sueeessful completion of the first volume of the Journal 
lidS been rendered possible only hy the hearty co-operation on the 
pdrt of all. The Business ^lana^rer and the Advertising ^lanager 
have both been obliged to put a large amount of time and energy 
into the enterprise. The hearty co-operation of all contributors and 
tilt' readiness with which a miinlier complied with requests, have 
iii;it(Tially lightened the hurden of the editors. The Journal, 
imlging from the matter already published, has proved a most useful 
iiicdiiini for the presentation of matter of great interest and impor- 
tiiiK'C to the practical or economic entomologist, though perhaps of only 
M'cdiidary value to the general public. The latter is true only because 
li't'hnieal matters relating to biology and identity, while absolutely 
nrn ssary to the establishment of correct methods of control, possess 
litlle significance to a man simjily interested in protecting a crop. 
Kurtliermore, this serial affords a ready medium for the frank dis- 
mssjiin and free critieisin of results. This latter, so long a.s the ordin- 
ary I'ules of courtesy are observed, eaiinot but react in a most bene- 
fiiiai inanner. This enterprise lias also made jwssible the prompt 
pulilication of the Enwoedings of the auniuil meeting. This in turn 
' dbiiiM b^ad to a desirable moditieation in at least certain of the 
baiu-rs, and result in th“ presentation at the inoetings of a synopsis 
"I extruded contrilmtious rather than tin* suhniissioii of numerous 
dtails I'l'quiring careful study and eonsideration ]>rior to intelligent 
<lisi*iission. AVe trust that there will be more tinii' than heretofore for 
till' presentation of methods and principles, leaving the numerous 
tu 1 k‘ recorded in the publi.simd pna-eedings, 
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Obituary 

DR. JAMES FLETCHER 

The death of Dr. James Fletcher comes as a sense of personal lov 
to all who ever met him, and of the older American entomologists thei' 
are few that have not met him. And no one wlio ever came into ajr 
close contact with James Fletcher failed in deriving some benefit fivu: 
that contact. Big in body and mind, he abhorred littleness of all son. 
and would believe ill of no one until the evidence was overwlielmiitg. 
Thoroughly good-natured himself under all conditions, he brightcni ii 
up all about him, and no meeting was dull where he had part in li. 
Practical in all things and impatient of indirection and complications, 
a few ]iertinent words from him would often straighten out a taii|.:h 
and bring agreement where disagreement seemed inevitable. 

Dr. Fletcher began liis work in entomology as did so many of liu- 
generation now largeh' passed away, by field ol)servations — as a in]- 
lector in fact. The writer made bis acrpiaintance l)y coiTespondt uiv 
neai’ly twenty-five years ago, Avhile he was yet in the iJbrary of P;;!-- 
liameiit at Ottawa, and when, later we met peisonally at one of iln* 
meetings of tlie Entomological Clul) of the A. A. A. S.. a frimulshiji 
was formed that lasted so long as hoth livint. 

But Dr. Fletcher was not an entomologist only— he was ijuilr ;)< 
much of a laJanist and kmov plants peiFaps even better than hi- ili<l 
imseets; while few birds and^dher animals of his country were niil'ani- 
iliar to him. He h)ved natine in ail its a.spects and liis obsi't-vaiamv 
in the field were acenrato and reliable. 

A characteristic feature in bis make-up was his ability to iiispiiv 
enthusiasm and to rarry eonviction. People l)cliove<] liim and in liiiii. 
and he justified theii* faith. No one less able than be couhi li.ivc 
accnmpli^lied in ('atiada the work that be did. and the extent of l!i;ii 
work <'aii searcely hf' appreciated l)y any one* who has not folloui'ii ii 
step by stej>. In 1S<S7 lu‘ bf*canie officially what he had b(M>n piMfi!-' 
cally for some time bebna*. Kritoimilogist and Botanist to the Dniiiin 
ion, and his territory <‘xlendcd from Nova Scotia to' \bincoiiver. with 
all the j)ro]>lems that such a range opened u[). 

And whih' denninds n[)on him inereased as the Exp^n'inientaJ h'.ii'm 
deve!t>]>ed. assistaiiee was given slowly until lie <-iiriitMl a burih-n that 
ean never again be imposed upon finy one man, Fleb’lici' was iii'Vir 
a swternatist and liis w<irks are largely in bis ofii(‘ial reporis nii i si' 
the pnblieat ion.s of the Klitoniologieal Society i>f Ontario. (’oM-' in.i- 
tive always, he was never backward in a(1o])ting approved pr, 'd'. 
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^ Kiade haste slowly and feared only to do that which might weaken 
the faith of his constituency in his honesty and the effectiveness of the 
practice recommended. His idea was to prove all things first and, 
sp-far as possible, recommend only from personal experience. The 
jt^ification of his course so far as his constituency is concerned is 
the universal respect and regard in which he was held from Atlantic 
to Pacific. He encouraged collectors and students always and every- 
where to the full extent of his ability ; he assisted in founding such 
organizations as the Ottawa Field Naturalist's Club, and served as an 
officer in associations of all kinds. lie Avas for a time Secretary and 
Treasurer of the Roj^al Society of Canada, and in the Entomological 
N^ocieties in the United States he has presided over the Association of 
Economic Entomologists and the Entomological Society of America. 

It is the function of others more closely associated Avith him to give 
liiographieal details and lists of papers: the lu'esent is a tribute to the 
mail and hi.s work. 

])r. Fletcher Avas born March 28. 1852, at Kent in England, and 
Xovember 8th. at Montreal. Canada, leaving a widow and tAvo 
dnughtcrs. . 1 . B. Smith, 

WILLIAM HARRIS ASllMEAO 

We regret to note the decease of Dr. AVm. H. Ashmead at St. 
Elizabeth’s Hospital. AVa.shington, D. C.. on October IT. Dr. Ash- 
iiiead in his earlier days Avas deeply interested in economic entn- 
sK'.Oiry, Avlule his labors of recent years liave given him a command- 
\H)sition among IIymeno]itorista. TIis luuneroiis determinations 
!;i\v been of greatest value to all economic Avorkers. The general 
in which he Avas held i.s admirably expressed in the following 
ivsihitions: 

WinancAs. Tlie Entomological Society of Mashingtou has lost by 
(L;ifli its former president, William Harris Ashmead: and 
WiiKKK vs. Doctor Aslimead was one of tlie oldest mem))ers of the 
s-u irty and had, hy his extraordinary activity and genius in entomo- 
liigir.-il investigations, especially of a syslomatie charm-ter. eontribuied 
V(‘iy grciitl}" to the interest of the meetings (d the >iocitdA and to the 
it!i('"r(auce of its publications: and 
Wiikhk.as. llis warm-hearted vndiusiasm and his kindly, helpful 
EiaractiO’ had hnuight him to mampy a high ])bu*e in the atfections oi 
all nf ilii' membi'rs of tlie Society; thereLire. 1 m* it 
/ovM/rn/. That in the death of Doctor Ashmead the SovietA* has 
siiif-'ivd a very great )os,s; that tin* field of systematic eutmnology has 
Lvi! deprived of one of its most proiniiu'nt workei’s, and that the 
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development of that branch of science not only in this country 
throughout the world will be retarded by his untimely end ; and 
further 

Resolved, That the members of the Society who loved and adn 
him will always profit by the memory of his indefatigable energy 
his untiring effort to bring order out of the chaos of described 
nndescribed forms; be it further 

Resolved, That a committee be appointed to prepare a sketc 
Doctor Ashmead s life (including bibliography) for publicatio 
the Proceedings of tliis Society, and that copies of these resolu 
,be sent, with an expression of sincere sympathy, to his family, 

L. 0. Howare 

Washington. D. C.. October 19, 1908. B. A. Sciewai 

N. Banks. 

ALEXANDER CRAW^ 

With the death of this remarkable man passes away another proin^ 
inent figure from the horizon of American horticulture and economic 
entomology. Pew economic entomologists are better known and im 
one more favorably than was he during his life work. Ecw entomo- 
logical workers pa.ssed through California without seeking out jiitd 
madxing his personal acquaintance, and all were charmed with the man. 
His unvarying aiuiability has won for him a lasting abode in the Insirt 
of every one that knew him, By early training a capable and sm- 
cessful horticidturist. his indomitable love for plant life later le<l liiaj 
to form the vanguard of a fight against horticultural enemies m n 
sealo that was never undertaken before. 

Alexander Craw was born in Ayr. Seotland. August LSoU. In 
1873 he emigrated to California and after a two years' residenn- in 
San Diego, moved to Los Angeles, where lie took charge of the faninus 
Wolfskin orange grove. Ilis early training stood him in good si. ad 
in the early days of California's gnnvth as a horticultural eeiibr. 
Ilis authority in matters liorlicuUural was in'ver ([Uestioned and his 
advice ever eagerly sought. Presently /rcri/a purekasi, whicii had pn - 
ceded his arrival in (‘alifornia by afxnit five years, threatened liu- 
destruction of the eitrus industry. 'It is diflieiilt to determine at pres- 
ent who started the movement which culminated in the intmdii'iit'ii 
of Xovtus enrdineilis from Australia into California by Alliert ^xm-hek 
in 188M. Hut it is certain that Mr, (Vaw was a powerful faePT in 
that movement. Never in our conversation in the ofiiee did In* rredil 
birnftelf with tlie conspieuoiis rble, yet it is (juite evident to nc ihiil 
his constant agitation of the matter (n-fore the California iiorlinilinnil 


'Haw. Knt. S<»c. Vm-. 1908, 
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|Bnizatioiis, and the incessant pressure he brought to bear by means 
m ese upon authorities in Washington was to a considerable degree 
Ijjionsible for Koebele’s victorious mission. Once victory was 
fiBeved and that so completely and in such an unusual manner he 
possessed with the idea of controlling all horticultural insect pests 
neans of their natural enemies. 

;wbout 1890 he w^as prevailed upon to aeeept the office of inspector 
.ji» entomologist under the California State Board of Horticulture, 
u Jue of work not previously undertaken anywhere and in which he 
jsf^t the remainder of his life. Always kindly, yet always firm in 
tiif performance of his duty, he stood for fourteen years like a rock^ 
jit^^he Golden Gate and jealously guarded his adopted state from hor- 
ti^ltural pests of the world. All opposition he swept aside with a 
finile, without making a foe or losing a friend. He was a keen ob- 
server, so that by 1891 we find him not only familiar with the com- 
iiton garden and orchard pests but describing a species of his favorite 
group, Hymenoptera Parasitica {Coccophayus [:=iAspidwfiphagus] 
(ifnnus. Bull. 57, California State Board of Horticulture. 1801). Hi.s 
writings arc not profuse, and arc confined almost entirely to periodical 
i( {Mirfs, in which he aimed principally to enlighten his horticultural 
iviiders on their insect problems as he viewed them. In Bull. 4. Tcich. 
Srr.. Division of Entomology, V. S. I). A., he published a list of the 
( MciAhe which he found in course of inspection at 8an Francisco. A 
!iuml)er of species and varieties named Craini may he observed in 
ratnlogues of this familyi 

hi 1904 he was induced to enter the service of the Hawaiian Board 
Ilf Agriculture as Superintendent of Entomology and Inspector. This 
ortiro he filled in the same efficient manner that he had carried on the 
wiirk ill California, jiroving of great benefit to Hawaii in the exclusion 
»( dangtu’ous insect p(sts, and resulting in a better cpiality of fruits 
iiitd V(‘g(‘tnbles being shipped here. His devotion to duty had the bet- 
ti r of iliscretion. so that when on October 11, 1907. he was overtaken 
liy the serious illness whicli on dune 28, 1908. terminated his life, it 
was largidy the result of overwork, 

Jacob Kotinsky. 


FKAXCISi HFNTINGTON SNOAV 

We regret to record the d<'ath on September 28. of Dr. F. II. 8now. 
for many years head the Dcfiartinent of hlntomology and Chan* 
'■elliir of the University of Kansas from 1889 to 1901. A more tftting 
1101 ici^ of Dr. Snow and his work will appear in a subsequent is.suc. 
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JOL'RNAT- OF ECONOMIC ENTOMOLOGY 


Reviews 


Arsenical Poisoning of Fruit Trees, by William T. HeadII 
Colorado AgTiciiltural Experiment Station, Bulletin 131, 1908, p. l-l 

This bulletin Is of pnrtionlar interest to entomologists, since the writer j 
in its evidence showing tlint under certain conditions at least, repeated app!| 
tions of arsenical iioisons may result In serious injury to the trunks and i 
of fruit trees- It is probable that the iujuries from arsenical applicat^ 
recorded by the author have been caused, in large measure, by the alka 
elements of Colorado soils reacting ut)on the arsenical compounds and prod 
ing (ximbinatious deleterious to the welfare of the trees; nevertheless the i 
ject is one of much importance to all economic entomologists and there shotj 
‘be a careful watch for the appearance of nuy such trouble in other sectit? 
of the United States. 

The Catalpa Midge, by 11. A. Gossard, Ohio Agricultural Expei 
ment Station, Bulletin 197, 1908, p. 1-12. 

The life history and work of Cecidonujia catalpae Comst. is discussed 
detail. The author recommends cultivation, fertilization and close plant iij 
in order to overcome in a large measure injuries by this midge. He piw' 
sioually advises the api>lieatiou of kaiuit in May and June for the destructinir^ 
of the larviO in the soil. The value of this bulletin is greatly increased by m 
e.xcellent series of original illustrations. 

The California Grape Root Worm, by U. J. Quayle, California 
Agricultural Experiment Station, Bulletin 11)5, 1908, \\. 1-26. 


This is a detailed account (d the Euro[)ean .'U/o.n/,s oh'<runus laiin., a species 
working in a very similar manner to the eastern grape root vm, riti 

ctda Walsh. The life histnrv and habits of this insect areiy^.en in detail iind 
the value of the publication is much enhanced by a line scries <>f caigina! 
illustrations, llcmcdial measures advisi-^l by the aiUlmr are deep cullivatinii 
for the destruction of piipie, the application of a strong arsenical spray [<']' 
destroying the beetles or the emidoyrneiit of a heetle catcher. 


The Grape Leaf Hopper, by If. J. QrAYLE, California Agricnlinral 
Experiment Station. Bulletin 198, 1908, p. 177-216. 

This is an extraulcil bi<jlugic and (xonomic discussion of Tiiijlilhriifm ' 
Say, illustrated liy an (‘Xcellcnt series of original ligurcs. The aiUlmr 
cludes that lln^ must satisfactory iiiellutd of controlling tiiis sinH’ics is by tic 
use of a screen cage, a wire covered device especially adapted for the c:i|iiu!>‘ 
of leaf liopiH*rs. 

Fumigation for the Citrus White Fly as Adapted to Flondg Coiv 
ditions, by A. \V. Mokkili., V. S. Department of Agrbmiturc. Ihif 
Ent. Bulletin 76, p. 1-73. 

Tilts bulletin gives tlic results obtaiufsl from two winters of experiineai ’ " ' 
on the wliite fly in Floriil.i. 'riiere is an extendoHl discussion of the con i ■ " i- 
and chemicals necessary to olitain gooil results. The description of ihf ■ I'l i* 
ment and it.s nietlnwl of operation is exce4*dlngly helitful. The large aiH" c ' 
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|ables affordis an excellent basis for estimating 
last two years liiis demonstrated the praetica- 


1^' of solving this l)ig insect problem, of Flori<ln and other citrus districts 
|he Gulf coast. The practical value of the bulleLiii is greatly increased by 
I excellent series of original illustrations. It can not hut ))rove of great 
'^ice to citrus growers. The autlior is to bo cemgra tula ted upon having 
ired the subject in sucdi a <omprehensive manm*i'. 


\ Few Orchard Plant Lice, by C. P. Giia.ETTE and E. P. Taylor, 
.orado Agri cultural Experiment Station. Bulletin KKb 1908. p. 1 48. 
his bulletiu gives in eoricis'e form the results of extended observations and 
erimentatiou upon a iiiinibor of the more injurious ]dari(: lire o<-cnrriug in 
hards. Two well execute<l colored plates constitute au extreim^y valiiablp 
lition to this piiblicalion. Tlie life history notes and the I'esnlts secured* 
with variou.s insecticides will be csiiecially valuable to the entomologist. An 
Rbbreviated edition of,tliis publication without the colored plates has been 
Issued by the station as Bulletin 134. 

European Elm Scale, by Samuel, B. Dotex. Nevada Agricul- 
tural Experiment Station. Bulletin 6-3. 1908, p. 1-84, 

This bulletin gives a detailed biological account of Go-^yi/parm spuria Mod. 
based on original observations. Its value is greatly enhanced by excellent 
rciiroductioiis from an extensive series of enlarged [iliotograplis and numerous 
drawings showing structural details. Experiments with lime-sulplinr wash, 
krs'osem^ emulsion and scalec'ide are discussed, tlie last uamefi apparently 
giving tile liest results, though the autlior inclines strongly to recoiuinend 
[luu-ou.gli siirayiug with a forcible jet of water just before the leaves begin to 
-!i<)w and again iu .Tune before the young .scale insects appear. This bulleriii 
is an imiiortant roniribution to our knowledge of this pest. 


A Contribui. to Our Knowledge of Insecticides, by C. T. 
Ci.ixTdUK, E. ^r. Hougiltox and II. C. Hamiltox. A Reprint from 
ihc Michigan Academy 8ci. lOtli Report, 1908, p. 197-208. 

This paper rirords the results obtaineil in a very suggestive attempt to .stan 
lianJi/.e the insecticidal jtropertiw of a number of emitact insecticides and to 
slinw the. relationsliij) existing between insecticidal, germicidal and toxical 
v.ilocs. 'Phe authors cirucludo tliat there is not any close connection between 
ilic three ami urge the im[M>rtance of establisliiiig standard tests for the accu- 
1 iKinparison of in.'^ecticides. They found in their work that the common 
bcu' :l' was a ninst satisfaitory insect for making comi>arative tests. They 
slate iliat (ji(*mical standardization of contact instvticides is at iiresent im- 
possible, since two substances having essentially the same chemical comiHisi- 
U"ti iiKiy vary enoriutmsly in their insist icidal values. It is to be hoped that 
tlii.s piiper will stimulate otlier investigaticiis along similar lines. 


Fungous Diseases of Scale Insects and White Fly, In P. H. Rih.k,< 
ibid II. 8. Fa\v(t:tt. Florida Agricultural Experimout Station. Bulic- 
lib 94. 1908. p. 1 - 17 . * 

<'liniaji(? (XMiditi<ms in Tlorida are umisnally favorable for the development 
tungous diseases. Tile authors have in this bulletin given brief impular 


accounts of several beneficial fungi llviiqi at 
n'b?tp fly. This bulletin contains an excellent 

Hawaiian Honeys, by D. L. VanDine and Alice R. Thomps 
H awaii Agricultural Experiment Station Bulletin 17, 1908, p. 1-21 

This is a study of the physical and chemical composition of Hawa' 
honeys in an effort to establish some standards for comparison with hoi 
from other parts of the world. 

Dipping of Nursery Stock in the Lime-Sulfur Wash, by P. J. P 

ROTT, H. E. Hodgkiss, W. j. Schoene, New' York Agricultural 
periment Station Bulletin 302, 1908, p. 175-202. 

The results of a series of experiments are given in some detail, the aut 
' concluding that the dipping of nursery stock in the standard lime- suit 
wash for the i purpose of destroying San Josfi scale is of doubtful value. 1 
advise the fumigation of trees with hydrocyanic acid gas. 

Some Destructive Shade Tree Insects, by F. L. AYashburn, Alii 
sota Agricultural Experiment Station Press Bulletin 33, p. 1-32 - 

This bulletin gives suinmarizeil. practical discussions of a number of^e 
more injurious insects alTecdiiig sliade trws. remedial measures receiving 
special attention. The bulletin is i)rinted on an excellent grade of paper anii 
the large series of original illnstratioiis come out in a most gratifying niaiiiuT 

Insects and Diseases of Vegetables, by AIelville Thurston Cook 
arf^l William Titus Horne, Estacion Central Agroiioinica de Cuba. 
Bulletin 12, 1908, p. 3-28. 

Brief illustrated ac<-ouuts of a number <>f injurious insects and fungous dis- 
eases affc'ctiiig various crops. The value of this bulletin is greatly im reasril 
by a number of ]>rocess fllustratitins, some of which are siisceidible of ennsii] 
erable improvement. 

Injurious Insects, by Fabian Garcia, New Mexico Agricultural 
Experiment Statirm Bulletin OS. 1908. p. 1-03. 

This bulletin notices a large number of the more injurious insects and i- 
desigiiHl in i>arti<iilar to the m*<ils of gardi'iu-rs, fruit gr<overs and 

farmers. It is illustrated by ininierous l uts, most of them being reprodih 
from various entt)moIogical publications. 

Some Insect Enemies of Garden Crops, by R. I. Smith, Nortli Cai’ 
olina Agricultural Experiment Station. Ibilbdin 197. 1908, p. l-bt. 

This bulletin consists of brief economic illustrated ac<‘ovints of a large iniin 
her of injurious inst*<‘ts. being espccinlly adapt<'<l for tlu‘ use of gardeners 

Caterpillars Injuring Apple Foliage in Late Summer, gbv K 
Dwkjht S.vnderson. New Hampshire Agrieultural Exiterimenl Sia- 
tinii, Ibilletin 139. 1908. p. 207-228. 

Tftis bulletin I'ouHists of a serle.s of iKjpuIiir e<*onomi(’ n«-connts of a nu",: . r 
of tlie more injuritms l(>af fjsslcrs oeciirring in late summer. It Is adiiii: 1.' 
illustratjsl by a serif's of mostly nrigiiml tlgurt'S. 




Conducted by the Associate Editor 


Professor John Bernard Smith, state entomologist of New Jersey, passed 
his fiftieth birthday November 21. A fortnight prior he confided to a friend 
that, he proposed to celebrate the event by calling a special meeting of the 
Brooklyn Entomological Society, of which he lias always been an active mem- 
ber, and entertaining them at dinner, a surprise party. The news leaking 
out, action was taken by the three societies of the Metropolitan district, 
Brooklyn, New York and Newark. A joint committee arranged a surprise for 
Professor Smith at a dinner given in his honor at the Imperial Hotel, Brook- 
lyn, on the evening of his birthday. , 

Fifty entomologists assembled. Charles W. Leng, president of the New 
York Entomological Society, acted as ehainuan of the meeting. R. F. Pear- 
sall, president of the Brooklyn Entomological Society, and H. Wormspacher, 
president of the Newark Entomological S(jciety, assisted, E. L. Graef. the 
veteran Brooklyn lei>id(>]iterist, acted as toastjimster. A silver loving cup. 
the gift of individual members of the three societies, was presented with 
fitting remarks by 0. 11. Roberts, the antiiority cm minatic Coleoptera. who, 
with Professor Smith, is a charter member of the Brooklyn Society. A 
stein, capacious enough for a draught by all those present, was sent by Dr. 

H. Ottolengui, the monographer of Piiisia. 

Among those present w'ere Dr. Henry Skinner and !Mr. Daaike of the 
Feldman Social, Philadelphia; Prof. R. C. Osbnrn of Columbia Univeifity; 

F, A. Lucas, chief of the museum of the Brooklyn Institute of Arts and 
SrieiK-es; Wm. Beutenmuller and Mr. Mueiiler of ilio American .Museum of 
Natural History; E. B. Southwdek, entomologist of Central Park; Edw'ard 
Mo(tre, Brooklyn city entomologist; L. A. Best, piiesideiit of the department 
nf entomology of the Brooklyn histitiitc; G. P. Engelhardt. dirator of The 
Brooklyn Children’s Museum; Rev. .1. L. Zabriskie. Geo. Franck, Jacob Doll, 
IciMihfiiterist of the Br<M)kIyn Museum, and J. J. Levison. forester of Pros- 
IKrt Park. The New Jersey Agricultural Experiment Station was repre- 
st iilcil liy J. A.^Grossbeck. E. T-. Dickcrsmi and li. H. Uraehme. 

heuers of coiigraiulation came from Dr. L. 0. Howard. Washington; Dr. 
'k, P. Felt, Albany; Prof, W. M. Wlieeler, Harvard Fniversity: Karl Fuchs, 
.^aii FraiK'isco: Pmf. J. H. Comstock, Cornell Fniversity: Dr. wniiam Barnes. 
Illiiinis. and many others. 

Tile (K'citstou was must i)leasnrable to all and Prolessor Smith was fonetl 
lu .i imit that the testimony of bis loving friends almost compensated for the 
trussing of the fiftii'th year mark. 

•V. II, Kirkland. Suian'intcndent for Suppressing tlu* Gypsy and Brown Tail 
Muihs. has, we h‘arn tbnmgh the press, resigiunl Ids position on acconnt ot ill 
iMalili! Mr, Kirkland lias been a most conscientious olheial and wo leel that 
Ills rcsignatimt metins a serious loss to tlm (’onim<niwcalth of Massachusetts, 
siui'c it will be verv <li(liciilt to fill the pKisition lie has made vacant. 

I 

Prof, Glen W. Herrick lias rosigm^l the ofiice of .state Entomologist ol Mis- 
••i^sippi and aiH-eptcil the imsltion of State Enlomologist •)f Texas. Address. 
' ullcge Station, Texas. 



' M llarned, who was Assistant Entomc^lelgist un^' Protf* Hfart^, - 

has been placed in charge of the entomological work in Mississippi. Y»- 

Prof. C. E. Chambliss has resigned as State Entomologist of South Carolina'; 
and has accepted a position with the Bureau of Plant Industry, United States 
Department of Agriculture. lie will have charge of rice investigations. Ad- 
dress, Washington. 1). C. 

Dr. E. V. Wilcox, who had charge of preparing data on entomological pub- 
lications for the Experiment Station Record, has been appointed Director of 
the Hawaiian Agricultural Experiment Station at Honolulu,* Hawaii. He is 
now in charge of the >york there. 

;Mr. W. A. Hooker of the Bureau of Entomology is now in (charge of the 
work formerly cari’ied on by Dr. Wilcox for the Oilice of Experiment Stations, 
^Address. Washington, D. C. 

Prof. C. F. Adams. Professor of Entomology at the University of Arkansas, 
has, in addition to his present duties, been made Acting Director of the Agri- 
cultural Experiment Station and Acting Dean of the College of Agriculture of 
^ that institution, vice Prof. W. G. Vincenheller, resigned. 

Mr. H. L. Viereck has acoepted a position as Entomologist for the Parke. 
Davis Company, Detroit, ^licli. 

Mr. .facob Kotinsky has been appointed Superintendent of Entomology bv 
the Board of Coiiiuiissioncrs of .Vgricullure and Forestry of Hawaii, Tin* 
]>osition was made vacant by the death of Alexander Craw. 

Mr. D. 11. Kulins lias licen apt»ointed assistant inspector under Mr. Kotin 
^hy<i 

Mr. (Uxu'gc Cl. .Miislec, a graduate of the Fniverslty of Minnesota, and Mr 
T. D. l.'rbalins. a graduate of the Colorado Agricultural Ctdlege. are now cm 
jdoyed by the Bureau of Entomology as Special Field Agi'uts and are workiiic 
on insects wliidi affect cereal and forage crops. 

Ml'. J. B. Garret. A.^'isociate Entomologist of the Dmisiaua Agricultural B\- 
periment Stati<;n at Baton Bmige, lias been a[>pointed Assistant Director of ili'> 
North Louisiana Agric ultural Experiment Station. Calhoun, La. 

Prof, ('arlos E. Porter, editor /fcrtvbj L'hiictm tie Ilistoria Katiirfil, rn 
.silla ‘2352, Santiago. (‘Iiili, has ns ently written IM'. L. D. Howard that li(> ^ 
anxious to sin-ure papers puhlisluHl in the last twelve or tifteen years -‘ii 
Aeari, Lougl'oins. Centipedes. Hemiptera, Alga», Piingi and ('rusfacea. lb- 
also states that siKi-ialists who may desire to study the eollections in ll'* 
newly formed Mn.seuni of Valparaiso will be alloweil to do so under Die bil- 
lowing ronditions : ( ,‘i t SpiM'ialist to retain duplicates ; (b) Spmaalist to ret-on 
oni' male and one female determineil : te) Speeialist to send typewritten diai:- 
nosis of new ,spe<-ies for [tuldieatioii in the Revistn. One hundred separ.iti-^- of 
ea<‘h article will be fnrnishe<L 

An e.\' a in illation made by Mr. J. Crawford of the United States Nitiiii il 
Mnsentn of tlie work of liie late Dr. W, 11. Asliinead brings out the tint 
he has des<-ribed over 500 new genera and over 3,100 new spi^des of insC' t- 


.Mailed De<'enil)er 15. lOOS. 
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Acarids, 19*311, 375. 

Acer negundo, 311. 
platanoides, 311. 
rubrum, 146, 311. 
sacchanim, 311. 

Kaccharinum, 311. 

Acetylene gas, 112. 

Adobe tick, 44. 

Adoxus obscurus, 175. 
vitis, 175. 

African coast fever, 70, 71, 214. 
Agriculture, Relation of the*-Econ* 
oinic Eiitomolgist to, 11-15. 
Agrimonia eupatorla, 227. 

Air-slaked lime, 208. 

Alabama argillacea, 152. 

Aleyrodes aurantii, 224. 
citri, 154, 324. 
citrifolii, 324. 
howanlii, 324. 
marlatti, 324, 
spinifera, 324. 

Alfalfa, 153, 181, 191, 194. 

Alsophila poinetaria, 313. 

Alysiid», 12G, 127. 

Amblyomma, 39, 45, 48, 55. 
ainericaiiuin, 43, 48, 72. 
<‘ajenneiise. 48, 49. 
hebraouin, 35, 38, 43, 48, 55, 70, 
214. 

maculatum, 43. 48, 49, 55. 
tuberculatum, 48. 
variabilis, 43. 

Ainlyosla trifida, 121, 180, 

American gadfly, 155. 

locust, 251. 

Anastiepba, 172. 

Indens, 172, 2G1. 
serpentina, 171. 

-\i ' vlis nubecniana, 149, 

Anisuta nibicunda, 150. 

Anogra alhicanlis, 181. 

Anopheles, 65, 67. 

niacnlipenuis, 155. 

Aift. red. 348. 

Anlhomyla radicum. 330, 
Antbouomua grandis, 151, 244, 261, 
318. 

quadriglbbns. 374. 
signatua, 121. 
squamosus, 321. 

Anthrax, 65. 155, 


Anthribidae, 120. 

Antlered maple caterpillar, 150. 

Ants, 13, 82, 83, 87, 118, 190, 321, 
323. 

Apharapta, 172. 

muscse, 330. , 

Aphelinus mail, 307. 

Aphid idse, notes and descriptions, 
302-310, 359-369; mention, 26, 

83, 84, 176. 

Aphidlinse, 126, 127. * 

Aphids, 13, 19, 26, 82. 83, 84, 87, 88, 
303, 330, 

Aphis, 330. 
aveiife, 308. 
bakeri, 308, 364. ' 
carbocolor, 178, 180. 
forbesi, 178, 179. 
gossypii, 152, 176-181. 
medicaginis, 177, 178, 180, 308. 
oenotheriae, 178, 180. * 

persicae, 85. 

persica?-niger, 308, 309, 310. 
pomi, 303, 309, 310, 366. 
pyri, 308. 
rnmicis, 178. 

Apple ourculio, 370, 374, 
leaf folder. 149, 
leaf hopper, 326. 327. 
maggot, 398. 
tent caterpillar, 154, 

Aprostocetus, 225. 

Araschiiia levana, 59. 

Arbor vitje. 148. 

Argas. 36, 39, 42, 44, 214. 

miniatus, 39. 40, 42, 44, 71. 
persicus, 35, 39, 42, 44. 
saiichczi, 44. 

Argasidtie. 36. 42. 44. 

Argentine ant. 21-34, 152, 262-65. 
289, 349. 

Army worm, 13, 14, 148, 354. 355. 

Arsenate of lead. 136, 140, 156, 160, 
184. 185. 186, 187, ISS, 208. 
209, 217. 218. 219, 314. 328. 
354 = 

Arsenic, white. 113, 114. 115. 266. 

Arsenical poisons. 265, 329. ^ 

Aschersonia, 158, 

Asclepias, sp., 180. 

Ashmead, W. H.. 409. 

Asparagus beetle, 260, 
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Asphond>iia monacha) 18. 

Aspidiotiphagiis eitrinus, 342. 

Aspidiotus auciylus, 153. 
britanuicus, 154. 
destructor, 341-42. 
forbesi, 153, 300. 
junglans-regife, 153. 
obscurus, 157- 
ostreseformis, 153. 
peruiciosus, 146, 147, 149, 153, 
258. 

Aster, 19, 20. 

Aulacaspis pentagona, 153, 258. 
rosae, 154, 

Qacillus larvse, 103, 

Biigwonu, 148, 276. 

Baldratia, 19. 

Bauks, Nathan, 213-15. 

Bark borer, 184. 

Barnacle scales, 154. 

Bean leaf beetle, 148. 

Beecb, 150, 330. 

Bee diseases, 102-05. 

Bees, 32, 191, 192, 193, 194, 195, 196, 
197. 

Berger, B. \V., .324, 325. 

Beets, 329. 

mangel. 325. 

Benzine, 171, 

Bicarbonate soda, 114. 

Biliary fever, 70, 71. 

Birds, 40, 42, 46, 48, 49, 129. 

Bishopp, F. C., 91-101, 

Bisulphide carbon, 25. 

Blai'kberry, 121, 148. 

Shirk cherry luuse, 3G2, 

leaf extract of tubacco, 91. 
peach aphis, S5. 308. 
wasp, 340. 
scale, 117, 

walnut caterpillar, 188, 

Bladder maple gall, 312. 

Boll wH-vil, 21, 22. 52. 113-16. 117. 
118, il9. 120. 121. 122, 151. 
152, 233 43, 244. 261. 316. 317. 

318. 319, 32<i. 321, 322. 

Bollwnrm, 117, 145. 151. 152, 155, 

Bomliycids, 296. 

Bunt tick, 5,5. 70. 72. 214. 

Boophilus, 67. 

Bordeaux mixture. 136. 140. 1x5, 186. 
187, 188, 190, 208, 2^9, 218, 
398. 

Box elder, 181, 227. 311. 

BraehylnrMUM isec .Vuthribus), 390. 

Brac<)nid«e, 126, 171. 

Bracori mellitnr. 119, l2o. 317, 318, 

319. 

Britton, W. K.. 110'12, 313-15. 

Brown dog tick. 13. 46, 
earfly, 155. 


Browni tail moth, 21, 56, 59, 140, Ib^’, 
245, 248, 249. 251, 267. 329, 
401. 

tick, 71. 

Bruch Idae, 120. 

Bruchus (see Laria), 390. 

Brues, C. T., 123-28. 

Bubonic plague, 65. 

Buckwheat, 144. 

Burgess, A. F., 209, 213, 267, 269. 
Bursa, 180, 366. ^ 

Butterfly larvse, 124. 

Cabbage, 85, 145, 153. 

Calainlra oryz®, 152. 

Calosoma, 269. 
frlgldum, 209. 
sycophaiita, 276, 401. 

Calypterae, 330. 

Camellia scale, 154. 

Camponotus lierculeanus, 34, 290, 
291. 

Campsomyia macellarla, 155. 
Camptobrochiis uehulosus, 307. 

Cane Imrer, 152. 

Canker worms, 59. 

Canteloupe, 176. 180. 

Carablds, 172, 244. 

Carbolic acid, 81, 82. 

Carbolincum a vena vi us, 184. 

Carbon l.isulphide, 110, 111, 190, 
348. 

Carbon tetrachloride, 110, 111, 112. 
Carceag, 71. 214. 

Carnation, 85, 375, ,376. 

Carolina poplar, 301. 

Carpenter ant, 290. 

Carpocapsa pomnuella. 56, 

Castor beans. 217. 

Calabomba pyrastri, 309. 

Catalpa. 180, ISI, 182. 

bud iiiaggrd. 181, 182. 
Cat(dacc\is hunteri, 318, 320, 
Inserlus, 119. 120, 121. 

Cattle. 1.5, 46. 213. 

tick, 38, 42. 52, 55. 65, 66. ■; 
70. 214. 316. 

Cayenna tick, 49. 

Cerb1ol)la, 311. 

Cecldofuyia catalpa-. 181. 182. 
(‘Upressi ananassi, 226. 
Jolinwmi, 243. 
negundinis, 227, 
ocelluriR, 19. 
ptdiex. 18. 

Cecidomylida'. 18-21, 399. 4etc 
Cecropia. parasites of. 293 29. 
Ceraniljycldjr, 120. 

Ceramltycnbius, 119, l2o. 121. 
('Usiimanl. 319, 
eyanierps, 119, 120. 318 
Ceratixodoft, 39“49. 



borealis, 49. 
putus, 49. 
slgnatus, 49. 
trifurcata, 148. 

3roplastes ciiTipediformis, 154. 

floridensis, 154. 

?yloftese tick, 214. 
haff scale, 154. 

fields, 124, 125, 128, 182, 282, 
283. 342. 

hafcodermu.s teneas, 152. 
barboD, 155. 
hermes cooleyi, 306. 
berry .scale, 153, 300, 
henopodiuni, 181, 337. 
berry, 84, 85, 86, 89, 148, 3C1, 362, 
363, 397. 
hestmit, 314. 

hilocoiajs bivulnenis, 300-02. 

similis, 300, 302. 
hineb bug, 187. 
hineso scale, 302. 
hionaspis fiirfiira, 146, 300. 
■hloriiie, 110-12. 

!hoke cherry, 85, 

Iholera, 65. 

IhrysompIialLis fi<‘us, 154. 
obscarns, 154, 
tenebrirosns;, 146, 154, 156. 
Ibrysomyia nuK-ellaria, 35, 
Ibrysopa, 309. 

:tirysops. 155. 
brunneus. 155. 
fla Vidus, 155. 
lufjeiis, 15.5. 

<vbsolet\is, *155, 

{)ikpi, 155. 
viltatiis. 155. 

'inniuiion, 8:5. 

:^ir<-ular srale. 154, 

.'itrns white tly. 324 ,325. 
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’ m. 325. 3(14. 365, 368, 

’ y 180, 364, 

w!)!!.'. 17S, 180. ISI. 325. 364. 
O’d.'ll nil climlsioii. ]3, 
i.ls. 26. 153. 154. 300. 
it'civitriia f|-i;j:i(|a, 307, 

9 n(i|;il;|, 307, 
nidutieela, 307. 

5-nutata, 3o7. 
transversal is. 307. 
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Convolvulus sp,. ISO, 

Cook. :\I. T,. 414. 

Copper arsenife, 266. 

sulphate, 113. 1\5. I>i5, 186, 188, 
208. 

Corn, 14.5, 152, 1.5.5, 1-56, 191. 

Idll bugs. 14S. 
ear worm, 257, 
root aphis. 14, S1-S3. 
root worm, 14. 

Cottun. 22. 26, 113. 114. 116, 117, 
118, 119. 121. 122. 151, 152. 
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^Formicid®, 290, 292. 
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jreeniii.i.xn white fly. 188, 

Ireeii striped maple worm. 150. 

• renji peaeii aphis. S3 91, 

Irimielia squarrosa. 321. 

>>iav.v. 171, 

coast tick. 43. 49. 55. 

lienmphysalis. 39. 40, 42 45 46 
47. ’ ' 

ehordeilis. 47. 
leachl. 35. 47, 70, 71. 214. 
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liumilis. 21-34. 152, 2G2, 2S9-93. 
iniqiiiis. 30. 
keiteli, 30. 
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Ixodidee, 34-51. 44-45, 66. 214. 
table of ada[)tations, 41. 
hibliograi>hy. 73-6. 
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^Kot insky. .Iamb. 203. , 

T.arf^wings. 89. 307. 

Laelmostcrna fnsca. 150, 154. 
l^riinina, 154. 

Lady beetles. ,89, 176. 300, 302. 

Lamb’s quarter. 325. 
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Norway. 146. 147, 156. 
re<l, 146. 311. 
soft, 156. 181, 311, 312. 
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Orange worm. 17. 169-174. 
iOrloles, 89. 

'^^myrus tubuloHUB, 125. 
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White tly, 154, 158, 324. 

White grubs, 150. " - 

White marked tussock moth, 14 
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Xestopsylla gallinacea, 356. 
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Yellow fever, 65. 
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Yelluw-uecked caterpillar, 148. 
Yellow or “pavement” ant, 290. 
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